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Glossary 


"l&R-Traffic and Revenue 

WSDOT- Washington State Department of Transportation 

AWV - Alaskan Way Viaduct 

D1A - Dynamic Traffic Assignment 

PSRC - Puget Sound Regional Council 

Project - SR 99Tolled Tunnel Project 

GP Lane - General Purpose lane 

HOV - High Occupancy Vehicle 

CAGR- Compound Annual Growth Rate 

CBD - Central Business District 
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Introduction 
March 3, 2017 


1.0 INIRODUCHON 


"The Alaskan Way Viaduct, an elevated section of State Route 99 in Seattle, wasbuilt in the 
1950s, and decadesof daily wearand tearhave taken theirtoll on the structure. Because ofthe 
viaduct'sage and vulnerability to earthquakes, replacing it is c ritic a I to public safety. 

The Alaskan Way Viaduct Replacement Program includes projects led by the Washington State 
Department of Transportation, King County, the City of Seattle and the Port of Seattle. The 
Federal Highway Administration isa partnerin thiseffort. 

Majorelementsofthe program include: 

• A two-mile-long tunnel beneath downtown Seattle. 

• A mile-long stretch of new highway that connects to the south entrance ofthe 
tunnel, nearSeattle'sstadiums. 

• A new overpassatthe south end of downtown that a Hows traffic to bypass train 
blockages near Seattle's busiest port terminal. 

• Demolition ofthe viaduct'sdowntown waterfront section. 

• A new Alaskan Way surface streetalong the waterfront that connects SR 99 to 
downtown. 

This report is focused on the traffic and revenue potential forthe proposed SR 99 Tolled Tunnel 
Project. 


1.1 STUDY PURPOSE 

The Washington State Department of Transportation (WSDOT) needstraffic and toll revenue 
O&R) estimation support forthe replacement Alaskan Way Viaduct (SR 99) tolled tunnel project. 
The SR 99 Alaskan Way Viaduct, built in the 1950s, c a tries approximately 110,000 cars daily along 
Seattle's waterfront. The viaduct was already showing signs of age and deterioration when it 
wasfurtherweakened during the 2001 Nisqually earthquake. 

In 2009, the Washington State Legislature passed ESSB 5768 authorizing the WSDOTto pursue the 
replacement tunnel project. This bill outlined the project'sfunding and directed WSDOTto 
pursue toll revenue as part of the budget. A final environmental impact statement was 
completed in 2011 followed by Federal Highway Administration's issuanee of a Record of 
Decision approving the tolled tunnel. As part of the replacement project, the new SR 99 corridor 
will need traffic and toll revenue estimatesfordeveloping toll policiesand evaluating toll 
scenariosand investment grade traffic and revenue estimates for financing. In addition, the 
Washington State Transportation Commission will utilize the outputs from this study fortraffic and 
revenue estimation support. 

The purpose ofthis study is to evaluate toll optionsand provide long range T&R forecasts forthe 
proposed SR99Tolled Tunnel Project. Oureffortsincluded traffic data collection, the 
development and calibration of forecasting models, and independent socioeconomic 
forecasts. 
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1.2 C O NSULTANTTEAM 

Stantec led the team forthe 15<R Study and was responsible forproject management, 
coordination, data collection, calibration and validation ofthe 15<Rforecasting models, and 
forecasting traffic and gross toll revenues forthe SR 99 Tolled Tunnel Project. 

Several firms assisted in the preparation ofthe forecasts. They are: 

• BERK Consulting (BERK) provided the socioeconomic and land use review and 
employment, population, and household projections used in the traffic model. 

• WSP USA Inc. (WSP) performed gross potential revenue to net revenue calculations 
and estimations 

• Fehr& Peers(F&P) oversaw the data collection efforts, summarized existing 
conditionsdata, and assisted with modeling efforts 

• Ch2M Hill (CH2M) assisted with modeling efforts, primarily assisting with the Dynameq 
Dynamic Traffic Assignment (DTA) model. 

• All Traffic Data (AID) collected volume and classification data and performed travel 
time runs 

• Streetlight Data, Inc. provided origin-destination data foruse in the travel demand 
and DTA models. 

1.3 ORGANIZAHON OFTHE REPORT 

The remainderof this report isorganized in the following chapters: 

Chapter 2 - Project Description and Setting. "This chapter describes the SR 99 To lied Tunnel 
Project configuration and purpose in the highway network. Also discussed are the othermajor 
roadwaysand transit options in the regional transportation network. 

Chapter3- Existing Conditions Thischaptersummarizesthe traffic data collected throughout 
the study area including traffic volumes, travel speeds, and origin-destination patterns. 

Chapter4- Socioeconomic Variablesand Land Use. This chapter describes the historical trends 
aswell asthe socioeconomic projections used to develop the traffic forecasts, and the 
assessment ofthe region'seconomy and future developments in the study area. 

Chapter5 - Model Development and Calibration. Thischapterexplainsthe modeling 
methodology used to produce T&R forecasts. This includesa discussion ofthe regional travel 
demand model and the Dynameq DTA model. 

Chapter6 - Traffic and Revenue Forecasts fhischapterpresentsthe long-range forecastsof 
traffic and toll revenue forthe SR 99 aswell asthe assumptions and methodology used in 
preparing the forecasts This section also comparesthe resulting forecastsof various tolling 
options 

Chapter7 - Net Revenue Forecast, fhischapterprovidesforecast analysisand assumptionsof 
revenue adjustments and costs to derive annual net revenue projectionsfor various tolling 
options 

Chapter 8 - Sensitivity Analyses. This chapter discusses the potential impact on the project's 
traffic and grosstoll revenue potential undervarious input assumptions. 

Chapter 8 - Risk Analysis. This chapter analyzes the probability distribution for simultaneously 
varying multiples inputs to the traffic and grosstoll revenue potential forthe project. 
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2.0 PRQJ ECTDESC RIPTION AND SETTING 


The SR 99 Tolled Tunnel Project is part of the overall program to build a new State Route 99 
through Seattle and activate the Seattle waterfront.Ihisprogram includesthe SR99Tolled 
Tunnel, a mile-long stretch of new highway that connects to the south entrance ofthe tunnel, a 
new overpassat the south end of downtown to allow traffic to bypass train blockages near the 
port terminal, and a new Alaskan Way surface street along the waterfront that connects SR 99 to 
downtown. Figure 2-1 highlights the overall Alaskan Way Viaduct Replacement Program. 

This chapter discusses the existing highwayand local street network and proposed key 
improvements in the study area forthe SR 99 Tolled Tunnel Project. 

2.1 SR 99 TOLLED TUNNEL 

The SR99 tunnel and associated AWV Program improvementswill result in changesin travel 
patterns for SR 99 through and into downtown Seattle. The SR 99 tunnel will have full 
interchanges at the tunnel porta Is north and south of downtown nearRepublican Streetand 
South King Street, respectively. Ac cess for downtown traffic to and from the south would be 
provided from northbound SR 99 to Alaskan Way South and from Alaskan Way South to 
southbound SR 99 south of South King Street via new ramps Traffic utilizing these ramps will be 
able to distribute to and from Alaskan Way via the downtown streetgrid using a numberof cross 
streets instead ofthe single-point locations in downtown where the Columbia and Seneca Street 
rampsbegin and end today. In the north portal area, access to and from SR 99 would be 
provided at Harrison and Republican Streets Because the SR99tunnel would extend north of 
Harrison Street, SR99 would no longerbe a barrierto the connection of J ohn, Thomas, and 
Harrison Streets, allowing the local street grid between Denny Way and Harrison Street to be 
connected. This will provide more route choicesnearthe north portal fortravel between and 
within South Lake Union, Belltown, and Downtown. 

For trip strove ling through downtown using SR 99, the decision points of whether to travel in the 
SR 99 tunnel or to divert via surface streets could occur at a numberof places before or at the 
two tunnel portaIsand could in part depend on the congestion atthese interchanges Fora 
northbound trip, if there are congested conditionsexiting SR 99 to Alaskan Way South, itcould 
influence the driverto travel through the SR 99 tunnel instead of diverting via surface streetsorl-5 
when the tunnel is tolled. A southbound trip would make thisdecision priorthe southbound 
off-ramp to Aurora Avenue at the north portal. 

2.2 9URFAC E ALASKAN WAY 

Part of the Alaskan Way Viaduct Replacement Program involvesthe construction of an 
enhanced surface Alaskan Way. This new Alaskan Way will traverse the west side of Seattle 
along the waterfront, connecting SR99to the downtown area. The proposed surface Alaskan 
Way will be two lanesin each direction and will create pedestrian- and vehicle-friendly access 
points to the waterfront. 

Given the increased capacity on this link, it isexpected that some ofthe trips that currently utilize 
the existing SR99 will divert to the surface Alaskan Way once the SR99 tunnel iscompleted and 
tolled since access to the SR 99 corridor will be re-configured with the proposed tunnel. 
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Figure 2-1: Alaskan V\fay Viaduct Replacement FYogram 
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2.3 PUBLIC 1RANSFORIATION IN THE AREA 

The Seattle Central Business District (CBD) contains numerous pub lie transportation alternatives 
to driving a personal vehicle. 

2.3.1 Central Link 

Central Link isa light rail line running between the cities of Seattle and SeaTac. It isone of the 
lines in Sound Transit's Link Light Rail system. Service operates seven days a week, from 5 am to 1 
am Monday through Saturday and from 6 am to midnight on Sundays. The northern terminus is 
atthe University of Washington, next to Husky Stadium, where construction on a northern 
extension is in progress. From there, it travels thro ugh a tunnel to Capitol Hill Station on Broadway, 
"fhe tunnel then transitions into the Downtown Seattle Transit Tunnel at Westlake Station. 

2.3.2 Sounder Commuter Rail 

Sounder commuter rail isa regional rail service operated by BNSF on behalf of Sound Transit. 
Service opera tesMonday through Friday during peak hours from Seattle north to Everett and 
south to Lakewood. Asof 2015, schedules serve the traditional peakcommutes, with most trains 
running inbound to Seattle in the morning and outbound from Seattle in the afternoon. Ihe 
Soundercommuterrail consistsof a South Une and a North Une. Ihe South Line essentially 
connects Seattle with Tacoma and the North Line connects Seattle with Everett. 

2.3.3 Sound Tra nsit Express Buss 

Sound Transit Express Bus is a network of regional express buses, operated bythe multi-county 
transit agency, Sound Transit. The routesconnect majorregional hubsthroughout 53 citiesin 
three counties (King, Pierce, and Snohomish) in the Puget Sound region. Unlike a typical transit 
bus, Sound Transit Express Bus routes typically make limited stopsasthey travel longer distances 
on the freeways. Most routesoperate seven daysa week, with service throughout the day. 
Where available, buses use transit-only lanes, high-occupancy vehicle lanes, high-occupancy 
toll lanes, express lanes, and direct access ramps to speed traveltimes 

2.3.4 King County Metro 

King County Metro ("Metro"), officially the King County Department of Transportation Metro 
Transit Division, is the public transit authority of King County, Washington. Metro is the eighth- 
langest transit busagency in the United States. Metro combinesservice patterns typical of both 
city and suburban bus networks. The city network, was descended in large part from the Seattle 
Transit system of converted streetcar routes. Most service isoperated in a hub-and-spoke pattern 
centered eitheron downtown Seattle orthe University of Washington, with lesseramountsof 
crosstown service. Ihe suburban network typically operates on major streets between the 
region'semployment and population centers. 

lable 2-1 provides a system-wide summary of 2015 boarding sand lable 2-2 provides the AM 
and PM peak boardings for King Countyand Sound Transit Express Bus routes. 
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Table 2-1: System-wide Summary of 2015 Transit Boardings 


Transit Routes 

Type 

Observed 

Daily 

Boarding 

Central Link 

Lig ht Ra il 

30,553 

Tacoma Link 

Rail 

3,966 

SounderNorth 

Rail 

14,063 

SounderSouth 

Rail 

Sound Transit Express 

Bus 

62,237 

King County Metro 

Bus 

403,660 

Total 

514,479 


Table 2-2: Summary ofliansit Boardings for Selected King County/Sound Transit Express Bus Lines 


Time Period 

Total #of 
Routes 

Observed 

Boarding 

AM 

208 

109,929 

MD 

144 

134,316 
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3.0 EXISTING CONDITIONS 


A key component in developing an investment grade T&R forecast is the creation of a base 
yeardatabase to inform the traffic and tolling analysis. Ihe following providesan overview of the 
data collection program for the Alaskan Way Viaduct (SR 99) Investment Grade Traffic and 
Revenue Study. Ihe collected travel data wasused to provide an overview of traffic patterns 
and conditionsovertime, support validation of the regional transportation and Dynamic Traffic 
Assignment (DTA) models, and quantify conidorspecific speedsand travel times 

The data collection program included the following data sets: 

• Automated Traffic Recorders(ATRs) 

• Turning Movement Counts (TMCs) 

• Vehicle Classification Counts 

• Origin-Destination Data 

• Travel Time / Speed Surveys 

Based on the scope ofthe T&RStudy, the extentsofthe DTA model were examined to 
determine the appropriate study area to accurately estimate diversion from the SR 99 tolled 
tunnel. The data collection program outlined in the following sectionsfocuseson detailed traffic 
information in the downtown Seattle area along the project corridorand nearthe entryand exit 
termini ofthe proposed tunnel. Figure 3-1 below showsthe extentsofthe DTA model. The count 
program wasdesigned to ensure calibration and validation ofthe DTA model would be 
sufficient to produce investment grade quality traffic and revenue forecasts. 

The following sections describe the approach to obtain the key data sets, reasonsforincluding 
the data, and discussion on how the data wasutilized in the calibration and validation of 
forecasting models. 

3.1 DATA COLLECTION PROGRAM 

Traffic data in the Project corridorand study area were collected overa multi-week period in 
late February and early March 2015. The data collected included traffic volumes, speeds, travel 
times, and origin-destination patterns The focusof the data collection program wasto record 
typical weekday traffic along SR 99 a swell as critical parallel and feeder routes. In addition to 
data collected in the field, historical traffic information wascollected from regularcounts 
conducted by the Seattle Department of Transportation (SDOT) and permanent count stations in 
the freeway system maintained by WSDOT. Historical speed information wasdownloaded from 
the SigAlert website and supplemented with INRIXdata. Origin-destination data wasobtained 
from Streelight Data. 

3.1.1 ftiblicly Available Data 

The consultant team obtained ATR data from the City of Seattle and the WSDOT. Both Seattle 
and WSDOThave historical traffic countdata forthe studyarea. figure 3-2below detailsthe 
locations where count data were collected in 2014. Similar information existsfor2012 and 2013. 
The City of Seattle publishes peak hour (AM and PM) and daily volumes at each of these 
locations; however, more detailed count data were requested at 39 locations throughout the 
studyarea. In addition, turning movement countscollected in 2014 as part ofthe SDOTCenter 
City ConnectorStreetcar project were provided. 
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Figure 3-1: Extents of Dynamic Traffic Assignment (DTA) Model 
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Figure 3-2: City of Seattle Count Locations (2014) 
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3.1.2 Automated Traffic Recorders (AIRs) 

To assist in model calibration, Automated Traffic Recorder (AIR) traffic countswere collected at 
95 locations throughout the study area. Most of the arterial data were collected for seven days 
using tube counters. In a few locations, video cameraswere used to further validate the counts 
Data for SR 99 and the freeways within the study area were collected by WSDOT. From the data, 
AM, Midday, PM, and Evening peak hour volume and daily traffic profileswere summarized for 
each location. 

SR 99 shows distinct AM and PM peakhoursin both directions north of Spokane Street, with a 
maximum hourly volume of a bout 3,000 vehicles Northbound traffic peaks in the AM and 
southbound peaks in the PM. 1-5 experiences more congestion during the AM peak hour. In the 
northbound direction, hourly volume reaches capacity near4,500 vehiclesat 5am north of 
Spokane Street. Demand exceeds capacity and congestion beg ins at 7am, which can be seen 
by the drastic volume decrease shown in Figure 3-3during the peak period when volumes 
would normally be expected to be increasing. Northbound volume remainssteady at 3,000 
vehicles during the 8amto 9am rush hour. Unmetdemand is realized and congestion subsides 
around 10am, where the roadway remains at free-flow capacity of approximately 4,500 vehicles 
perhourthroughoutthe day. Southbound 1-5 reaches5,500 vehicle capacity at 7am, where 
volumes then decrease as congestion begins between 7am and 8am. 


Figure 3-3: Average Weekday Houiiy Volume North of & Spokane Street 
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Hourly volume on SR 99 south of South Massachusetts Street follows the same trend as noted 
above: distinct peaks with a throughput capacity of approximately 3,000 vehicles. 1-5 trends a Iso 
mimic those noted above but with a higher capacity due to the lane addition from the Spokane 
Street Viaduct. Northbound 1-5 demand peaks at 6,000 vehicles per hour and southbound 
demand peaksat 7,000 vehicles There isa large decrease in flow in the southbound direction at 
10am where volume dropsto 4,200 vehicles as shown in Figure 3-4. 
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Figure 3-4; Average Weekday Hourly Volume South of & Massachusetts Street 
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Directional peakson SR 99 south of South J ackson Streetare almost equal in both directions. The 
northbound AM peak lastsbetween 2 to 3 hours; the southbound AM peak is sharp and lasts for 
one hour only. The opposite is true in the PM peak hour as shown in Figure 3-5. The SR 99 
roadwayhasa higher capacity in this area at 4,000 vehicles per hour. 

1-5 shows a symmetrical trend in the area south of South J ackson Street. Capacity reaches close 
to 9,000 vehicles in both directions. The northbound direction may experience congestion 
between 4pm and 6pm, ascan be seen in the dip in throughput volume between those hours. 

Figure 3-5: Average Weekday Hourly Volume South of & J ackson Street 
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SR99 north of Seneca Street presentsthe same long northbound AM peak hourand short 
southbound AM peak hourasthe location described above, although the southbound direction 
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may experience some congestion. There isa slight drop in throughput during the PM peak hour. 
The trendson 1-5 display minimal congestion north of Seneca Street. Approximately 3,000 
northbound AM peak hour vehicles exit 1-5 between J ackson Street and Seneca Street - 
destined forSeattle'sCentral Business District. The express lanes operate in the southbound 
direction in the AM and in the northbound direction in the PM, ascan be seen by the hourly 
traffic profiles in Figure 3-6. 

Figure 3-6: Average Weekday Hourly Volume North of Seneca Street 
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3.1.3 Turning Movement C ourrts (1MC s) 

Turning movement counts (TMCs) are required to validate the DTA model. The consultant team 
collected TMC data from various sources. Historical (2009 - 2011) turning movement counts a re 
available from work performed forthe Alaskan Way Viaduct Seawall Replacement Study 
(Synchro data) and recently (2014) the SDOTC enter City ConnectorStreetcar project. 

After reviewing the available TMC data, the consultant team developed a list of new 
intersection locations within the study area that required current year traffic counts. Some 
countsoverlapped with the historic counts to develop adjustment factors so that oldercounts 
can be scaled to 2015 conditions TMCswere completed mid-week (Tuesday, Wednesday, or 
Thursday) forthe AM peak period (7-10am), the MD peak period (12-2pm), and the PM peak 
period (4-7pm)to help with calibration and validation of the DTA model. Data wassummarized 
into 15-min incrementsand incorporated into the DTA model asvolume targets. 

Figure 3-7, Figure 3-8, and Figure 3-9 provide maps of ATRand TMC locations. 


Stantec 


3.6 




SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Existing Conditions 
March 3, 2017 


Figure 3-7: Count Locations (Northern Bid of Study Area) 
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Figure 3-9: Count Locations (Southern Bid of Study Area) 



3.1.4 Vehicle Classification Counts 

It is important to quantify the level of commercial vehicles traveling through the CBD astruck 
tripsare expected to comprise a portion of SR99 tunnel traffic. Currently, 1st Avenue south of 
Massachusetts Street is a major truck route in and out of Seattle and has the highest percentage 
of heavy vehicles. There were 27 and 21 percent heavy vehicles on this section of 1st Avenue in 
the northbound and southbound directions, some of which may have diverted from the SR-99 
pending weight restrictions on the existing Viaduct. Table 3-1, Table 3-2, and Table 3-3provide 
classification count data by direction and heavy vehicle percentage by roadway. 


Table 3-1: Average Weekday Vehicle Classification Counts (Northbound) 


Location 

Bikes 

Cars& 

2 Axle 

Buses 

2 Axle 

3 Axle 

4+ Axle 

Trailers 

Long 

6Tire 

Single 

Trucks 

1st Ave N s/o MercerSt 

120 

5,816 

543 

210 

197 

28 

163 

1st Ave n/o Seneca St 

219 

6,635 

2,720 

221 

437 

123 

539 

4th Ave n/o Seneca St 

375 

9,129 

1,302 

342 

355 

201 

455 

1st Ave Ss/o S Massachusetts St 

122 

2,147 

6,407 

241 

2,567 

85 

300 

4th Ave Ss/o S. Massachusetts St 

209 

9,811 

3,108 

325 

1,103 

222 

647 

1st Ave S n/o S. Spokane St 

142 

6,913 

1,268 

162 

478 

107 

537 

4th Ave S n/o S. Spokane St 

178 

9,782 

640 

52 

214 

199 

385 
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Table 3-2: Average Weekday Vehicle Classification Counts (Southbound) 


Location 

Bikes 

Cais& 

2 Axle 

Buses 

2 Axle 

3 Axle 

4+ Axle 

Trailers 

Long 

6"llre 

Single 

Trucks 

1st Ave n/o Seneca St 

107 

4,367 

444 

96 

144 

34 

48 

2nd Ave n/o Seneca St 

173 

4,218 

2,667 

284 

461 

128 

504 

1st Ave S s/o S Massachusetts St 

226 

1,865 

6,433 

223 

1,504 

170 

385 

4th Ave Ss/o S. Massachusetts St 

414 

8,151 

1,281 

179 

497 

279 

372 

1st Ave S n/o S. Spokane St 

216 

4,498 

1,312 

86 

533 

75 

107 

4th Ave Sn/o S. Spokane St 

134 

6,925 

1,017 

93 

368 

185 

317 


Table 3-3: Average Weekday Heavy Vehicle Percentages by Roadway 


location 

NB 

SB 

1st Ave n/o Seneca St 

12% 

6% 

2nd Ave n/o Seneca St 

- 

16% 

4th Ave n/o Seneca St 

11% 

- 

1st Ave Ss/o S Massachusetts St 

27% 

21% 

4th Ave Ss/o S. Massachusetts St 

15% 

12% 

1st Ave S n/o S. Spokane St 

13% 

12% 

4th Ave S n/o S. Spokane St 

7% 

11% 


3.1.5 Origin-Destination (O-D) Data 

An important part of the data collection program wasobtaining observed flowswithin and 
through the study area. The following fourunique data setswere examined. 

• American Community Survey (ACS): Five-yea raverage of work trips by mode (2006-10) 

• Puget Sound Regional Council (PSRC): 2014 regional household survey 

• AirSage: smart phone GPSdata to track person trip patterns 

• Streetlight: Zbne to zone (ramp to ramp) vehicle trip patterns 

3.1.5.1 American Community Survey 

The American Community Survey (ACS) providesan estimate of a five-yearaverage forjoumey 
to workdata.lhe data also provides information on the mode oftravelto and from a zone. For 
the purposes of this study, the data were aggregated to 12 districts Figure 3-10showsthe 
ana lysis districts with in the City of Seattle, this district scheme is a Iso used to show the travel 
patterns obtained forthe PSRC 2014 Flo use ho Id Survey and the AirSage data. 
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Figure 3-10: ACS Analysis Districts 



SE Seattle 



▲ 


Forecast Analysis Zone (FAZ) Group 


Given the location of the proposed SR 99 tunnel, it is important to examine trip pairs as potential 
usersof SR99. Forexample, tripsthat originate in SEorSW Seattle destined fora zone to the north 
would be potential trips for the SR 99. lable 3-4 summarizes work trips from a particular origin 
zone. Trips highlighted in light blue are potential usersof the SR 99 tunnel. Asan example, 68 
percent of work tripsthat originate in SE Seattle are destined fora zone where a potential 
northbound trip in the SR 99 tunnel ispossible. Conversely, 36 percent of tripsthat originate in 
Ballard are destined fora zone where a potential southbound trip in the SR99 tunnel ispossible. 

It is important to note thata lot of trips begin and end in the same zone. 

lable 3-5 summarizes the same information based on destination zone. 

lable 3-6 provides the modal sharesforthe ACSdata based on zone of origin. Drive alone and 
carpool (essentially passengervehicles) represent around 50 percent of the mode choice in the 
area, though these percentagesdecrease rapidly asyou approach the Seattle CBD. Fortrips 
that originate in the Seattle CBD, less than 10 percent are vehicle trips. 
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Table 3-4: ACS Percent of Work Trips from a Residence (By Origin) 



NW 

Seattle 

NE 

Seattle 

Ballard 

Magnolia 
/ Queen 
Anne 

Capitol 

Hill/ 

Central 

District 

Seattle 

CBD 

SE 

Seattle 

SW 

Seattle 

Total 

NW Seattle 

23% 

23% 

7% 

12% 

7% 

18% 

8% 

2% 

100% 

NE Seattle 

6% 

48% 

3% 

9% 

8% 

18% 

6% 

1% 

100% 

Ballard 

4% 

20% 

18% 

13% 

8% 

24% 

11% 

1% 

100% 

Magnolia/ 
Queen Anne 

3% 

13% 

4% 

33% 

8% 

30% 

7% 

1% 

100% 

Capitol Hill/ 
Central Dist 

3% 

14% 

1% 

10% 

33% 

29% 

9% 

1% 

100% 

Seattle CBD 

2% 

10% 

4% 

10% 

7% 

56% 

9% 

1% 

100% 

SE Seattle 

4% 

13% 

3% 

9% 

15% 

24% 

30% 

2% 

100% 

SW Seattle 

3% 

11% 

2% 

10% 

9% 

24% 

16% 

26% 

100% 


Table 3-5: ACS Percent of Work Trips to a Work Place (By Destination) 



NW 

Seattle 

NE 

Seattle 

Ballard 

Magnolia 
/ Queen 
Anne 

Capitol 

Hill/ 

Central 

District 

Seattle 

CBD 

SE 

Seattle 

gw 

Seattle 

NW Seattle 

48% 

12% 

23% 

13% 

8% 

10% 

9% 

5°/c 

NE Seattle 

26% 

56% 

20% 

20% 

19% 

22% 

17% 

9°/c 

Ballard 

3% 

4% 

24% 

6% 

3% 

5% 

5% 

2°/c 

Magnolia/ 
Queen Anne 

5% 

6% 

11% 

29% 

7% 

13% 

7% 

3°/c 

Capitol Hill/ 
Central Dist 

6% 

9% 

4% 

12% 

38% 

18% 

11% 

4°/c 

Seattle CBD 

1% 

1% 

3% 

3% 

2% 

8% 

3% 

l°/c 

SE Seattle 

6% 

6% 

9% 

8% 

14% 

11% 

30% 

5°/c 

SW Seattle 

5% 

5% 

5% 

10% 

9% 

12% 

17% 

71 % 

Total 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100°/c 
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Table 3-6: ACS Work Trip Mode Shares to the Seattle CBD 



Drove 

Alone 

Carpool 

Public 

Transit 

Wfalkor 

Bike 

Other 

Work 

from 

Home 

Total 

NW Seattle 

42% 

12% 

43% 

3% 

0% 

0% 

100% 

NE Seattle 

37% 

10% 

48% 

4% 

1% 

0% 

100% 

Ballard 

25% 

13% 

54% 

6% 

2% 

0% 

100% 

Magnolia/ 
Queen Anne 

35% 

7% 

46% 

11% 

2% 

0% 

100% 

Capitol Hill/ 
Central Dist 

23% 

6% 

37% 

33% 

1% 

0% 

100% 

Seattle CBD 

8% 

1% 

11% 

63% 

3% 

15% 

100% 

SE Seattle 

40% 

15% 

41% 

4% 

1% 

0% 

100% 

SW Seattle 

39% 

15% 

43% 

2% 

1% 

0% 

100% 


3.1.5.2 PSRC 

The PSRC 2014 Household Travel Study (release 2) wasobtained to extract work and non-work 
travel patterns for the study area. The travel data is summarized in Table 3-7 and Table 3-8. PSRC 
data are summarized by zip code which created some inconsistenciesbetween the Analysis 
Districts used forthe ACSJ oumey to Workdata. Comparisons between the two data sources, 
however, were created where possible to ensure that the AC Sand PSRC Household Travel 
Survey provided a consistent view of origin-destination patterns in the region. 
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Table 3-7: PSRC Percent of Work Trips from a Residence (By Origin) 



NW 

Seattle 

NE 

Seattle 

Ballard 

Magnolia 
/ Queen 
Anne 

Capitol 

Hill/ 

Central 

District 

Seattle 

CBD 

SE 

Seattle 

SW 

Seattle 

Total 

NW Seattle 

10% 

40% 

0% 

9% 

4% 

35% 

2% 

0% 

100% 

NE Seattle 

1% 

30% 

3% 

16% 

13% 

30% 

6% 

1% 

100% 

Ballard 

3% 

14% 

13% 

23% 

3% 

39% 

4% 

0% 

100% 

Magnolia/ 
Queen Anne 

3% 

11% 

2% 

25% 

5% 

38% 

14% 

3% 

100% 

Capitol Hill/ 
Central Dist 

1% 

17% 

1% 

14% 

17% 

45% 

6% 

0% 

100% 

Seattle CBD 

0% 

11% 

1% 

12% 

4% 

61% 

13% 

0% 

100% 

SE Seattle 

0% 

20% 

2% 

8% 

11% 

41% 

18% 

0% 

100% 

SW Seattle 

0% 

13% 

0% 

12% 

6% 

35% 

24% 

10% 

100% 


Table 3-8: PSRC Percent of Work Trips to a Work Place (By Destination) 



NW 

Seattle 

NE 

Seattle 

Ballard 

Magnolia 
/ Queen 
Anne 

Capitol 

Hill/ 

Central 

District 

Seattle 

CBD 

SE 

Seattle 

SW 

Seattle 

NW Seattle 

59% 

22% 

0% 

8% 

5% 

12% 

3% 

0°/c 

NE Seattle 

14% 

43% 

47% 

34% 

44% 

26% 

19% 

16 % 

Ballard 

5% 

3% 

28% 

6% 

1% 

4% 

2% 

0°/c 

Magnolia/ 
Queen Anne 

18% 

6% 

11% 

21% 

6% 

13% 

17% 

17°/c 

Capitol Hill/ 
Central Dist 

4% 

9% 

4% 

12% 

22% 

15% 

7% 

2°/c 

Seattle CBD 

0% 

2% 

2% 

3% 

2% 

7% 

5% 

0°/c 

SE Seattle 

0% 

9% 

8% 

5% 

12% 

12% 

18% 

0°/c 

SW Seattle 

0% 

7% 

0% 

10% 

8% 

12% 

29% 

66°/c 

Total 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100°/c 
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3.1.5.3 Aiisage 

One last dataset wascompiled regarding regional origin-destination patterns Forthis study the 
consultant team utilized a unique new dataset—mobile device location tracking. Mobile 
devices (phones, tablets, and other internet connected devices) provide a means to directly 
observe personal travel patterns, which can be used to supplement a travel model'sforecast. 
Forthis study, data from AirSage, a mobile location data processing firm, were summarized. This 
AirSage data were collected in the spring of 2012 and covers the study area. 

AirSage takesraw mobile device location data, and anonymously aggregatesthe data to 
protecta user's privacy. The AirSage data wasaggregated into general travel shedswithin and 
around the study area. The level of accuracy for the AirSage data is roughly on the scale of the 
PSRC Forecast Ana lysis Zone (FAZ) system. The FAZsystem can distinguish patterns at the 
neighborhood scale (e.g., from Capitol Hill to West Seattle). The AirSage data providestotal 
travel flows for the AM and PM peakcommute periods(6am to 10am and 3pmto 7pm) aswell 
as daily travel patterns Table 3-9 shows the AM travel patterns for a II tripsin the AM peak period, 
lable 3-10 contains travel pattemsforAM worktripsfrom a residence (by origin) and lable 3-11 
displays AM work travel pattemsto a workplace (by destination). 

Each ofthe three origin-destination data sets as reviewed and compared to origin-destination 
patterns inherent in the regional travel demand model. Chapter 5 of this report summarizes how 
origin-destination patterns in the regional travel demand model and DTA model were reviewed 
and adjusted. 


lable 3-9: Airsage Percent of all AM Trips from a Residence (By Origin) 



NW 

Seattle 

NE 

Seattle 

Ballard 

Fremont Magnolia 
/ U / Queen 

District Anne 

Capitol 

Hill/ 

Central 

District 

Seattle 

CBD 

SE 

Seattle 

SW 

Seattle 

Total 

NW Seattle 

34% 

6% 

6% 

9% 

12% 

9% 

15% 

6% 

2% 

100% 

NE Seattle 

11% 

37% 

2% 

13% 

7% 

11% 

12% 

6% 

1% 

100% 

Ballard 

15% 

3% 

23% 

9% 

16% 

9% 

16% 

7% 

2% 

100% 

Fremont/ U 
District 

9% 

6% 

4% 

30% 

12% 

13% 

17% 

6% 

2% 

100% 

Magnolia/ 
Queen Anne 

8% 

3% 

6% 

7% 

38% 

9% 

17% 

9% 

4% 

100% 

Capitol Hill/ 
Central Dist 

6% 

4% 

2% 

10% 

8% 

39% 

12% 

14% 

4% 

100% 

Seattle CBD 

7% 

3% 

3% 

6% 

9% 

7% 

43% 

15% 

8% 

100% 

SE Seattle 

4% 

2% 

1% 

4% 

6% 

16% 

14% 

48% 

6% 

100% 

SW Seattle 

2% 

1% 

1% 

3% 

7% 

9% 

16% 

14% 

46% 

100% 
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Table 3-10: Airsage Percent of all AM VUbik Trips from a Residence (By Origin) 



NW 

Seattle 

NE 

Seattle 

Ballard 

Fremont 

/ u 

District 

Magnolia 
/ Queen 
Anne 

Capitol 

Hill/ 

Central 

District 

Seattle 

CBD 

SE 

Seattle 

SW 

Seattle 

Total 

NW Seattle 

8% 

6% 

5% 

12% 

18% 

14% 

26% 

9% 

2% 

100°/c 

NESeattJe 

11% 

8% 

2% 

20% 

11% 

17% 

21% 

8% 

1% 

100°/c 

Ballard 

11% 

4% 

0% 

13% 

18% 

14% 

29% 

9% 

2% 

100°/c 

Fremont/ U 
District 

10% 

6% 

5% 

2% 

15% 

16% 

32% 

10% 

3% 

100°/c 

Magnolia/ 
Queen Anne 

11% 

4% 

6% 

8% 

13% 

13% 

27% 

13% 

4% 

100°/c 

Capitol Hill/ 
Central Dist 

8% 

6% 

2% 

15% 

12% 

11% 

20% 

20% 

6% 

100°/c 

Seattle CBD 

15% 

6% 

6% 

12% 

13% 

7% 

1% 

27% 

12% 

100°/c 

SE Seattle 

5% 

3% 

1% 

6% 

10% 

24% 

25% 

20% 

7% 

100°/c 

SW Seattle 

3% 

1% 

1% 

5% 

11% 

15% 

29% 

21% 

14% 

100°/c 


Table 3-11: Airsage Percent of all AM VUbrk Trips to a Work Place (By Destination) 



NW 

Seattle 

NE 

Seattle 

Ballard 

Fremont Magnolia 
/ U / Queen 

District Anne 

Capitol 

Hill/ 

Central 

District 

Seattle 

CBD 

SE 

Seattle 

SW 

Seattle 

NW Seattle 

19% 

24% 

31% 

23% 

26% 

16% 

20% 

12% 

7% 

NESeatUe 

18% 

22% 

10% 

25% 

11% 

14% 

11% 

7% 

3% 

Ballard 

8% 

5% 

0% 

8% 

8% 

5% 

7% 

4% 

2% 

Fremont/ U 
District 

8% 

9% 

10% 

1% 

8% 

7% 

9% 

5% 

4% 

Magnolia/ 
Queen Anne 

16% 

11% 

23% 

9% 

11% 

10% 

12% 

11% 

9% 

Capitol Hill/ 
Central Dist 

10% 

12% 

7% 

15% 

9% 

7% 

8% 

13% 

11% 

Seattle CBD 

5% 

3% 

5% 

3% 

3% 

1% 

0% 

5% 

6% 

SE Seattle 

10% 

10% 

6% 

9% 

12% 

24% 

16% 

22% 

19% 

SW Seattle 

5% 

5% 

7% 

7% 

13% 

15% 

18% 

22% 

39% 

Total 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 
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3.1.5.4 Sbeetlig ht Data 

Understanding specific ramp-to-ramp movements through the downtown Seattle area was 
important, particularly given the access changes to the SR 99 corridor that will result as part of 
the tunnel construction. Streetlight Data providesa broad range of vehicle travel pattern data 
forselect study locations, which can be both an area and a road segment. Travel pattemsare 
identified in-device GPSdata and can be joined with otherdata sourcesto estimate trip maker 
characteristic sand trip purpose. Forthe SR 99 project, the consultant team used the Streetlight 
data to examine zone-to-zone (ramp-to-ramp) vehicle pattemson SR99and 1-5 throughout the 
study area. The data was a Iso used in validating both the regional travel model and the DTA 
model estimations within the study area, asdetailed in Chapters of this report. 

Table 3-12 and Table 3-13 summarize specific movements during the AM peak period by origin 
and destination, respectively. 

Table 3- 14and Table 3- 15 summarize specific movementsduring the PM peak period by origin 
and destination, respectively. 
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Table 3-12: Streetlight AM O-D by Origin 
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Table 3-13: Streetlight AM O-D by Destination 



1st AvenueS 
Columbia Street 
Stewart St 

Edgar Martinez Drive 
Elliot Avenue 

1-5 NB Mainline (S of Columbia) 

1-5 Northbound 

1-5 SB Express Lanes (N of SR 
5221 

1-5 SB @ S. Forest 
1-5 Southbound 


1-90 Westbound 

J ohn St 

Mercer Street Eastbound 


NE 42 nd Street 
NE 45th Street Ramp 
NE 50th Street Ramp 
S of. Royal Brougham Way 

West Seattle Bridge EB 

W Seattle Br EB / SR99 NB on- 
ram n 

SR 99 Southbound 
Yale Avenue 
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Table 3-14: Streetlight PM O-D by Origin 
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Table 3-15: Streetlight PM O-D by Destination 
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3.1.6 Travel lime / Speed Surveys 

Travel time and speed data were collected along eight key corridors in the study area using a 
floating carenabled with GPS-collection devices. These devicescapture location and speed 
every five-secondsto identify the length and duration of queuesthroughoutthe downtown 
street grid. 

Traveltime runswere completed throughout the AM, MD, and PM peakperiods, completing as 
many routesas possible during the period. Due to varying levels of congestion and length ofthe 
routes, the number of runs completed along each route by direction and by time of day ranges 
from fourto twenty runs. Travel time runswere completed overmultiple daysduring the middle 
ofthe week, with runsbeing conducted along the SR 99 every day to ensure a consistent 
sample along that route wascollected. 

Table 3-16 providesa list ofthe travel time run corridors, Table 3- 17 displays the numberof travel 
time runscompleted along each route by time period, and Figure 3-llshowsthe traveltime run 
corridorson a map. 


Table 3-16: Travel Time Run Corridors 


Number 

Rath 

Extents 

1 

NB: 1st Ave to Battery St 

Spokane Street to Denny Way 


SB: Wall Street to 1st Ave 

Denny Wayto Spokane Street 


NB: 4th Ave S/4th Ave to Battery St 

Spokane Street to Denny Way 


SB: Wall St to 2nd Ave/4thAve S 

Denny Wayto Spokane Street 

"5 

NB: 5th Ave S/5th Ave to Westlake Ave 

Dearborn Street to Denny Way 

J 

SB: Westlake Ave to 5th Ave/5th Ave S 

Denny Way to Dearborn Street 

A 

NB: 1-5 (express lanes when possible) 

Spokane St Ramp to Lake City Way 

*+ 

SB: 1-5 (express lanes when possible) 

Lake City Wayto Spokane St 

5 

NB & SB: Boren Avenue 

YeslerWayto Denny Way 


EB: Spring Street 

Western Avenue to Broadway 

U 

WB: Madison Street 

Broadway to Western Avenue 

7 

SR 99 


8 

West Seattle Bridge 

SR99 to West Seattle Bridge Terminus 


Table 3-17: Numberof Travel Time Runs by Route and Time Period 



AM 

MD 

PM 

tSOUIB 

NB/EB 

56/WB 

NB/EB 

SB/WB 

NB/EB 

SB/WB 

1: 1st Ave 

4 

4 

3 

3 

5 

4 

2: 2nd/4th Aves 

5 

5 

4 

4 

5 

5 

3: 5th Ave 

- 

7 

- 

5 

- 

6 

4: 1-5 

5 

6 

4 

3 

4 

3 

5: Boren Ave 

8 

8 

6 

5 

7 

7 

6: Spring/Madison Aves 

9 

8 

7 

7 

12 

12 

7a: SR 99 

5 

4 

5 

4 

20 

21 

7b: SR99 

4 

5 

5 

5 

5 

5 
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Figure 3-11: Travel lime Run Comdois 
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1-5 experiencesthe slowest travel speeds into downtown during the PM peak period, with speeds 
no greaterthan 30 mph, and aslow asl5 mph in some sections. Figure 3-12 shows very slow 
speeds on SR-99 north of downtown and south of Denny Way. Ihe 1st and 4th Avenue arterials 
operate at speeds between 15and 35 mph. 


figure 3-12: PM Travel Speeds into Downtown 
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PM travel speeds within downtown do not exceed 20 mph in most locationsasshown in Figure 
3-13. The road ways sumo unding the Central Business District operate at slightly higherspeeds: 
between 15 and 30 mph. SR-99 within the downtown area is congested and operates at speeds 
less than 15 mph. 


Figure 3-13: PM Travel Speeds within Downtown 
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John St 


E John St 


* 1-5 Express Lane 


E Pine St 


EPike St 


E Union St 


Yesler Way 
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IH < 15 
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Travel speedson SR-99 and 1-5 leaving downtown Seattle in the PM peak period range between 
35 and 50+mph. The 1st and 4th Avenue a rteria Is generally operate between 30 and 35 mph 
with pocketsof 20 mph orbelow. Speedswithin downtown remain at 30 mph orbelow asshown 

in Figure 3-14. 


Figure 3-14: PM Travel Speeds Leaving Downtown 
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3.1.7 Inteisection Geometries and Signal limings 

To make sure thatthe DTA model isaccurately reflecting travel conditionsalong parallel routes 
in downtown Seattle, it is important to obtain the latest signal timing plans for intersections a long 
potential diversionary routes. Ihe consultant team worked with the City of Seattle DOTto ensure 
thatthe latest signal timing plansare incorporated into the DTA model, Thisallowsforaccurate 
modeling of potential delay caused by signalized intersections in the downtown area. 

In addition, field observations we re conducted to ensure that intersection geometriesand 
characteristics (number of lanes, turning restrictions, etc.) are accurately coded in the DTA 
model. 
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40 SOCIOECONOMIC VARIABLES AND LAND USE 


BERK Consulting conducted an independent review of available regional and subarea land use 
forecast products forCentral Puget Sound region. The purpose of this review wasto assess 
whetheradjustmentswould be necessary to develop a revised forecast data product that is 
suitable to inform the development of investment grade quality traffic and revenue estimates to 
support the financing of the SR 99 project. When necessary, BERK performed additional analysis 
to prepare land use forecast data for a II census tracts in the Central Puget Sound region. This 
chapter describes the review, key findings, and ana lysis steps taken to develop an independent 
land use forecast product covering the years2010, 2015, 2020, and 2040. 

41 DATA AND FORECAST PRO DUCTS REVIEWED 

Table 4-1 showsthe data and forecast products reviewed by BERK forthis study, organized by 
forecast year, land use type, and area covered (inside vs. outside the City of Seattle). Each data 
product isdescribed below. 


Table 4-1: Small Area Land Use Products Reviewed 


Forecast 

Year 

Land Use 
Type 

Inside Seattle 

Outside Seattle 


Employment 

PSRC Total Estimated Employment by 
censustract (2010) 

PSRC Total Estimated Employment by 
censustract (2010) 

2010 

Population 

and 

Households 

PSRC Land Use Targets fore cast (MR1) 

PSRC Land Use Targets fore cast (MR1) 


Employment 

PSRC Total Estimated Employment by 
censustract (2010 and 2013); and City of 
Seattle Comp Plan, 2015 

PSRC Total Estimated Employment by 
censustract (2010 and 2013); PSRC Land 

Use Vision (LUV.0) (2020) 

2015 

Population 

and 

Households 

City of Seattle Comprehensive Plan, 

2015; OFM Housing and Population 
Estimates, 2015 

PSRC Land Use Targe ts fore cast (MR1); 
PSRC Land Use Vision (LUV.0); PSRC 
Residential Building Permits(2010-2013); 
OFM Housing and Population Estimates, 

2015 

2020/2040 

Employment 

City of Seattle Comprehensive Plan, 2015 
preferred alternative growth targets; 

PSRC LUV 1.0 2025/2040 

PSRC LUV 1.0 2025/2040 

Population 

and 

Households 

City of Seattle Comprehensive Plan, 2015 
preferred alternative growth targets; 

PSRC LUV 1.0 2025/2040 

PSRC LUV 1.0 2025/2040 
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4.1.1 PSRC 2015 Regional Macioeconomic Forecast 

PSRC's macroeconomic forecast providesannual regional totals of households, population, and 
employment through 2040. Itservesasa key input into PSRC subarea land use forecasting 
efforts. BERK used this forecast to develop region-wide 2015, 2020, and 2040 control totals for 
households, household population, group quarterspopulation, and employment by sector. 

4.1.2 PSRC lotal Employment Estimates by Census Tract 

PSRC provided BERK with two custom employment data productsforuse in thisforecasting 
study: total employment summaries by census tract for 2010 and 2013. Each spreadsheet 
includesemployment in six sectors by census tract forthe entire PSRC region (King, Kitsap, 

Pierce, and Snohomish counties). Total estimates include covered employment counted in the 
Quarterly Census of Employment and Wages a swell a s several categories of non-covered 
employment including unincorporated self-employed individuals 1 . Missing from these data were 
estimates of uniformed military employment, which were provided separately. These data were 
reviewed by BERK for use in the 2010 and 2015 forecast products. As part of the review, BERK 
interviewed staff at PSRC to better understand PSRC'smethod fordeveloping and ensuring the 
qualityofthisdata product. 

One significant limitation ofthese data isPSRC'spractice of suppressing data valuesfor 
particular sec tors to protect confidentiality in accordance with state and federal laws The SR 99 
study requires land use inputs forall sectorsand all census tracts. It was necessary, therefore,to 
conduct additional ana lysis to estimate employment by sectorin caseswhere PSRC had 
suppressed data values. This ana lysis is described later in this chapter. 

4.1.3 PSRC Estimated Growth Capacity by Parcel 

PSRC shared data aboutgrowth capacity estimates by parcel used to develop PSRC'ssmall 
area forecast products. These data include total post-2010 growth capacity for residential (in 
units) and non-residential (in net square feet) land usesbased on an a na lysis of c ity a nd county 
zoning and existing conditions. This pa reel data also includes existing (2010) unitsand netnon- 
residentiaI square footage, maximum dwelling unitsperacre, and maximum floorarea ratio. 

4.1.4 PSRC land Use Vision Forecast (UUV) 

PSRC'slatest land use forecast product, Land Use Vision (LUV) version 1.0 was re leased in 
September2015. Methodology documentation isavailable on the PSRC website. PSRC provided 
BERK with additional custom data products that are consistent with the publicly available LUV 
forecast: military employment bytractand household income breakdowns by tract. LUV 
combines military employment into the Govemment/HigherEducation sectorcategory. 
Therefore, BERK separated out military for review and analysis. 

4.1.5 PSRC Residential Building Permits 

PSRC releases annua I reports of permitted new residential units, demolition^lost units, and net 
total units 2 . Estimatesare reported by both housing type and censustract. BERKanalyzed permit 


1 Formone information about PSRC's employment data products, including Total Employment Estimates, 
see the technical memo titled Employment Data Series located at 
http://www.psrc.org/assets/4000/emp data seriespdf . 

2 For more information, see http://www.psrc.org/data/pophousina/permits . 
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data for the years 2010 - 2013 to help determine distribution of recent residential growth after 
the 2010 baseline. 

4.1.6 Washington State Office of Financial Management April 1 Official 
Population Estimates and Small Area Estimates 

The Office of Financial Management (OFM) provides annua I estimates of population and 
housing unitsforthe years2000 through 2015 by county and jurisdiction aswell assmall area 
geographiesincluding census tract. These estimatesare based upon an analysisof best 
available data forthe county in question, including residential building permits, assessor records, 
postal delivery statistics, and federal censusdata 3 . These data were reviewed forbaseline 
population and housing counts. 

4.1.7 City of Seattle Comprehensive Plan, Land Use by TAZ 

Forits2015 Comprehensive Plan, the City of Seattle prepared housing, population, and 
employment estimates for 2015 by Seattle transportation ana lysis zone (TAZ)- The City also 
prepared their Preferred Alternative housing and employment growth targets by TAZforthe 20- 
yearplanning period. Thisdata is not in public release and wasshared with BERKforuse in this 
project. 

Staff from the City of Seattle provided BERK with a spreadsheet summarizing new housing unit 
growth from 2010 - 2015, aswell aspermitted and masterplanned unitsexpected to be 
completed after2015, by Seattle TAZ This spreadsheet wasdeveloped bythe Cityforuse in 
developing the 2015 Comprehensive Plan land use data and is not in public release. BERK 
corresponded with City of Seattle staff extensively while assessing the quality and utility of this 
data. 

42 2010 BASELINE DATA REVIEW AND PREPARATION 

4*2.1 2010 Households and Population 

PSRC'sLand Use Vison forecast provides housing units, households, household population, group 
quarters population, and total population by census tract for 2010. To review this product BERK 
compared the household and population totals by tract to the 2010 decennial census. Values 
forall tractswere found to be within 0.01%of the censuscountson average. Based on this 
review, BERKdeemed the 2010forecast to be reliable and used the data without modification. 


3 For more information, see http://www.ofm.wa.gov/poD/aDrill/ and 
http ://ofm.wa.qov/pop/smallarea/default.asp. 
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4.2.2 2010 Employment 

The PSRC Total Employment Estimatesby Census Tract for 2010 include total employment counts 
and breakdowns by six job categories: 

• Construction/Resource 

• Manufacturing, Warehousing, Transportation, and Utilities 

• Retail and Food Services 

• Finance, Insurance, Real Estate, and OtherServices 

• Government and Flig her Education 

• K-12 Education 

Based on BERK's research and interviews with PSRC and City of Seattle staff, thisdataset isthe 
best available estimate of total employment by subarea for the Central Puget Sound Region; 
however, there are known limitations. Ihe first limitation is missing categories of employment. The 
primary source of PSRC employment counts isthe Quarterly Census of Employment and Wages, 
a dataset controlled by the Washington State Employment Security Department (ESD) and 
generated from unemployment insurance reporting requirements Some categoriesof jobsare 
exemptfrom reporting and therefore missing from the database: unincorporated self-employed, 
jobs pa id only by commission, corporate officers, uniformed military, elected officials, church 
jobs, and railroad workers The Bureau of LaborStatisticsestimatesthat exempt jobsadd up to 
approximately 8 percent of all employment 4 . According to PSRC, they correct forthis problem 
by drawing from the American Community Survey (ACS) estimates of non-incorporated self- 
employment and Department of Defense data for ununiformed military employment. Corporate 
officersare located by scaling covered workplace records. 

The second primary limitation of PSRC'sTotal Employment Estimates is ambiguity with regardsto 
workplace locationsforsome employers. Forinstance, in caseswhere a business or public sector 
entity has multiple workplace locations, the information reported to ESD by employers 
commonly assigns a II workers to the headquarters location. According to PSRC, they partially 
correct forthis problem through a periodic survey of public sectoremployers 5 , the Boeing 
Company, and Microsoft to disaggregate headquartersemploymentto actual workplace 
locations. PSRC also disaggregatesworkplace employment based on available public 
information for approximately 40 private and non-profit companies. 

BERK mapped the PSRC data by censustract and reviewed the distribution of employment by 
sectorforreasonablenesswith the above limitations in mind. Areasknown to have large 
employment concentretions(e.g., the Everett Boeing plant, downtown Seattle, Seattle-Tacoma 
International Airport) were specifically reviewed to ensure that employenswith multiple locations 
were adequately accounted for. No major a noma lies were apparent from this ana lysis 

BERKalso conducted additional ana lysis to develop estimatesto replace suppressed data 
values. First, a SR 99 project team collaborator provided BERK with a separate 2010 baseline 
employment dataset by PSRC TAZ Ihisdataset wasdeveloped using 2010 covered employment 
by tract, aswell asfactorsforscaling tract employment by NAICScode to estimate total 
employment. Additionally, this data set filled in suppressed data values using 2009covered 
employment estimatesthat were notsubjectto confidentiality laws BERK used thiscollabora tor's 
baseline datasetto develop replacement values for sup pressed data in the PSRC estimatesand 


4 Based on Bureau of Labor Statistics (BLS) estimates; see http ://www.bls.aov/cew/c ewbultn.htm . 

5 Based on data provided by PSRC, there were 159 public sectoremployers who have responded to PSRC's 
survey. City of Seattle, Port of Seattle, and King County all appear on the list of survey respondents 
provided to BERK. 
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adjusted suppressed sectortota Is proportionally to conform to PSRC total employment countsby 
tract. 

"This additional data wasnot available to estimate the distribution of Construction sectorjobs. 
Suppressed valuesforthissectorwere distributed in proportion to total county jobsto reach 
control totals. Forall othersectors, where 2010 valueswere suppressed, the distribution of their 
2009 values were used to allocate the discrepancy between PSRC 2010 tota Is a nd unsuppressed 
sectors. In caseswhere the total discrepancy wasnot known (total jobs we re suppressed), the 
2009 unsuppressed valueswere directly substituted. Where tract tota Is exceeded PSRC control 
totals, excess jobswere removed from the Construction sector. Finally, minor adjustments were 
made within tracts to match sectorcontrol totalsforeach county. Where multiple sectorswere 
originally unknown, jobs were shifted from over-estimated to under-estimated sectors, 
maintaining tract control tota Is. 

Military jobs by tract were estimated by tract by scaling the LUV.O 2020 estimates by tract to 
conform to the 2010 county-wide control totals provided by PSRC. 

43 2015 BASELINE DATA REVIEW AND PREPARATION 

4.3.1 2015 Households and Population 

BERK reviewed OFM'ssmall area estimates released in fall 2015, including all associated 
methodological and user documentation. These data were deemed the best available source 
for2015 population, households, and housing unitsoutside ofthe City of Seattle. These estimates 
are consistent with the city, county, and regional control tota Is described below. For tracts with in 
the City of Seattle, BERK used a different method described below. 

4.3.2 Regional control totals 

BERK used PSRC's2015 Macroeconomic Forecast fora 2015 regional control total. The 2015 OFM 
Official Population Estimates by county were used to distribute the PSRC regional control total 
proportionally. These were taken directly from the 2015 Washington State Office of Financial 
Management April 1 Official Population Estimates 6 . Table 4-2 shows the control tota Is and 
estimated population growth foreach county. This table also breaksdown total estimated 2015 
population into group quarterspopulation 7 and household population. 


6 http://www.ofm.wa.gov/pop/aprill/default.asp 

7 PSRC's2015 Macroeconomic Forecast projects 2015 group qua depopulation forthe region. BERK used 
this projection as a control total along with the PSRC LUV.O 2020 forecast to estimate group quartercounts 
by tractand aggregate up to the county. Thisenabled the development of household population control 
totalsby county thatare consistent with the total population control tota Isabove 


Stantec 


4.5 



SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Socioeconomic Variables and Land Use 
March 3, 2017 


Table 4-2: Population Estimates by County and City of Seattle 


County 

2010 

2015 

Total Growth 
(2010 to 2015) 

Group Quarters 
Population (2015) 

Household 

Population 

(2015) 

King 

1,931,253 

2,076,908 

145,655 

41,655 

2,035,254 

Kitsap 

251,132 

261,232 

10,100 

9,781 

251,452 

Pierce 

795,225 

839,869 

44,644 

20,132 

819,738 

Snohomish 

713,338 

766,497 

53,159 

11,663 

754,835 

Total 

3,690,948 

3,944,506 

253,558 

83,231 

3,861,279 

City of Seattle 

608,660 

662,400 

53,740 

27,958 

634,442 


Source: Washington Office of Financial Management, 2015; PSRC 2015; BERK 2015 
Table 4-3 shows housing unit control totals. 


Table 4-3: Housing Uhit Estimates by County and C rty of Seattle 


County 

2010 

2015 

Total Growth 
(2030 to 2015) 

King 

851,261 

893,324 

42,063 

Kitsap 

107,367 

109,864 

2,497 

Pierce 

325,375 

337,888 

12,513 

Snohomish 

286,659 

300,724 

14,065 

Total 

1,570,662 

1,641,800 

71,138 

City of Seattle 

308,455 

332,694 

24,239 


Source: Washington Office of Financial Management, 2015 


4.3.3 Determine subarea housing growth in Seattle 

The City of Seattle provided BERK with estimated housing unit growth from 2010- 2015 forthe 
Seattle TAZ Thisdata wasprepared in 2014forthe 2015 Seattle Comprehensive Plan. BERK used 
GISto summarize thisdata by tract and added it to 2010 housing unit countsto determine total 
housing units by tract. The total five-year growth estimated by the City in 2014 was less than the 
total growth laterestimated by OFM. To fill the gap, additional unitswere added proportionally 
in tracts where PSRC housing permits issued 2010 - 2013 exceeded total housing unit growth 
estimated by the City. 

4.3.4 Calculate number of households 

Housing vacancy rates decreased throughout the region between 2010and 2015. BERK used 
housing market survey data from Dupre and Scott 8 (shown in Table 4-4) to determine the 
percent change in March vacancy ratesforeach county between 2010 and 2015. These 
percent changes were then used to adjust 2010 tract level vacancy rates in Seattle to 
determine the total numberof households pertract based on 2015 housing unit counts 


8 See http://www.duprescott.com/publications^theApartmentVacancvReport.cfm . 
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Table 4-4: Apartment Vacancy Rates by County 


County 

March 

2010 

March 

2015 

% Change 

King 

6.0% 

3.5% 

-41.7% 

Kitsap 

7.6% 

3.7% 

-51.3% 

Pierce 

5.7% 

4.3% 

-24.6% 

Snohomish 

7.5% 

2.4% 

-68.0% 


Source: Dupre and Scott, 2015; BERK2015 


4.3.5 Calculate preliminary household population 

Household population in Seattle tractswere calculated in two steps First, household population 
in units that existed in 2010 were calculated based on 2010 average household sizesby tract. 
Second, householdsin new unitswere divided into multi-family and single family based on 
percentage sharesfrom PSRC residential permit data. Forthese households, population was 
calculated using revised tract-level household size estimatesfor multi-family and single family 
ho use ho Ids from the 2013 American Community Survey 9 . 

4.3.6 Inteipolate group quarter population from PSRC forecasts 

PSRC'sLand Use Targets forecast includesgroup quarterpopulation counts by tract for 2010. 
PSRC'sLand Use Vision forecast includesgroup quarterpopulation countsby tract for2020. To 
estimate counts for 2015, BERK interpolated the difference between 2010 and 2020 using the 
PSRC region-wide forecast for 2015 group quarterpopulation asthe controltanget. 

4.3.7 Adjust household population totals to confoim to regional controls 

The method above resulted in total King County population slightly in excess of projected 
control totals. Therefore a final step wasto scale down household population proportionally. 

4.4 2015 EMPLOYMENT 

The only available source of 2015 employment by tract came from Seattle's Comprehensive 
Plan work. BERK reviewed thisdata for reliability and analyzed additional data sourcesto 
develop a new 2015 forecast product forthe entire region. The stepstaken in this ana lysis a re 
described below. 

4.4.1 Regional control totals 

The first step wasto project 2015 employment by county and sec tor for 2015. These valuesare 
used as regional control totals to which tract level changes in employment must confoim. For 
regional control totals, BERK used PSRC's2015 Macroeconomic Forecast. BERK then analyzed 
2010 and 2013 total employment estimates by county from PSRC to calculate relative ratesof 


9 1he ACSprovidestract-level estimatesforaverage size of renterand owner-occupied homeslhese 
figures were used as proxies for multi-family and single family homes. ACS estimates a re prone to having a 
large margin of error. In instances where renter household size isgneaterthan 2010average household size, 
the 2010 average household size wasapplied to all homes. 
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change by county and employment sector, asshown in Table 4-5. BERKalso analyzed non-farm 
employment data from the ESD to calculate 2013 - 2015 growth rates by county 10 . 

In conjunction, these two reference pointswere used to estimate relative ratesof growth by 
county and sectorfor2013 - 2015, assuming sectorgrowth trendsfrom 2010-2013 continue. 

These relative ratesof growth were then used to develop preliminary projections for 2015 
employment by county and sector. Finally, these preliminary projections were scaled to conform 
to the regionwide control totals from PSRC's Macroeconomic Forecast. The final results a re 
shown in shown in Table 4-6. 


Table 4-5: Estimated BoploymentAnnual Growth Rates by Sectorand County (2010-3) 


County 

Construction/ 

Resource 

Manufacturing/ 

WTU 

Retail/ Food 
Services 

HRE/ Other 
Services 

Government/ 
Higher Ed. 

K-12 

Total 

King 

1.92% 

1.90% 

4.38% 

3.02% 

0.45% 

0.69% 

2.63% 

Kitsa p 

-1.24% 

2.59% 

0.05% 

0.60% 

-0.79% 

-1.99% 

0.37% 

Pierce 

-0.52% 

5.53% 

2.54% 

1.25% 

-0.84% 

-1.32% 

1.50% 

Snohomish 

0.62% 

7.23% 

3.88% 

4.55% 

-1.44% 

-0.70% 

4.04% 

Total 

1.03% 

3.49% 

3.75% 

2.86% 

-0.09% 

-0.22% 

2.55% 


Source: BERK ana lysis of PSRC employment data, 2015 


Table 4-6: BERK 2015 Bnployment Projections 


County 

Construction/ 

Resource 

Manufacturing/ 

WTU 

Retail/ Food 
Services 

HRE/ Other 
Services 

Government/ 
Higher Ed. 

K-12 

Military 

Total 

King 

73,211 

221,676 

229,154 

687,401 

127,930 

49,550 

580 

1,389,502 

Kitsap 

5,519 

16,463 

18,434 

37,749 

11,292 

6,607 

7,882 

103,946 

Pierce 

24,681 

47,942 

62,283 

131,293 

40,045 

21,611 

36,247 

364,102 

Snohomish 

24,677 

84,052 

59,585 

117,002 

21,608 

16,539 

4,711 

328,174 

Total 

128,088 

370,133 

369,456 

973,445 

200,875 

94,307 

49,420 

2,185,724 


Source: BERK, 2016 

Table 4-7 compares the total employment growth rates by county projected by BERK to PSRC 
estimatesfor2010- 2013, PSRC LUV 1.0(2010- 2025), and regional employment growth 
projected bythe PSRC Macroeconomic Forecast. 


10 King and Snohomish counties were combined in thisdata set requiring further ana lysis to estimate the 
growth ratesforeach county individually. 
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Table 4-7: Comparison of Average Annual Bnployment Growth Rates 


County 

PSRC Total 

Employment Estimates 
2010 - 2013 

BERK 

2013-2015 

PSRC LJUVLO 

2010 - 2025 

King 

2.63% 

4.20% 

1.77% 

Kitsap 

0.37% 

3.24% 

1.29% 

Pierce 

4.04% 

4.65% 

1.30% 

Snohomish 

1.50% 

5.00% 

1.84% 

Total 

2.55% 

4.35% 

1.68% 

PSRC 2015 

Macroeconomic 

2.40% 

4.47% 

1.68% 

Forecast 





4A2 Subarea estimates 

BERK used PSRC's2013 employment estimates by tract as the base for 2015 subarea estimates 11 . 
While generally consistent with recent commercial development trends, BERK's tract-level review 
of PSRC's2010, 2013, and 2014 12 total employment estimates revealed some instancesof 
inconsistencies. Forinstance, total employment forsome tractsrose significantly in 2013 only to 
fallagain significantly in 2014. Forthis reason BERKdid not consider employment growth ratesat 
the tract level when determining the allocation of growth to reach 2015 control totals. Instead, 
the remaining increment of employment growth wasallocated to tracts using a combination of 
data sources. ForKing County, BERK first analyzed assessordata to summarize net square 
footage of non-residential construction by land use category built 2013 to 2015. Standard 
employment density factors were then used to estimate new employment by sector 13 . The sum 
of this growth did not exceed projected King County employment growth in any sector. 
Therefore, the remaining increment of growth wasallocated to tractsproportionally based on 
each tract's relative share of total employment growth by sectorin 2014. Forthe otherthree 
counties, all projected growth beyond 2013 wasallocated based on each tract's relative share 
of county-wide employment, by sector in 2014. 

The preliminary growth estimateswere then compared to estimated employment growth 
capacity by tract. Total employment growth in excess of estimated capacityand absorption 
through filling of vacancy 14 was realloc a ted to tractswith spare growth capacityand additional 
growth forecasted for2020 by PSRC. 

The results of this ana lysis were then summarized by PSRC'sforecast ana lysis zonesand 
compared to forecasted employment growth from the PSRC Land Use Vison forecast. BERK 


11 Like the 2010 PSRC employment estimates, the 2013 estimates a Iso featured suppressed sectortotals. To 
address this, BERK replaced suppressed totals with 2010data and allocated the remaining discrepancy to 
suppressed job sectors (proportionally, based on 2010sectorestimates), by tract. 

12 2014 employment estimates arrived very late in the analysisand were notthoroughly reviewed. 
Therefore, 2013 wasmaintained asthe baseline from which BERKgrew to 2015. 

13 Growth in construction employment wasallocated to tractsproportionally to the total volume of 
construction 2013-2015 found in BERK's ana lysis of King County assessordata. 

14 Colliers Internationa I reports office vacancy rates in the Puget Sound Region declining from over 16% in 
2010 to approximately 10% in 2015. They also report industrial vacancy rates dec lining from over 9% to less 
than 4%overthe same period. See reportsat http ://www.collie rs.com/emus' Seattle/insights 
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mapped instancesof projected 2015 growth exceeding the 2035 totals from PSRC'store casts to 
determine if the instances could be explained. 

4.5 2020 AND 2040 FORECAST DATA REVIEW AND PREPARATION 

In reviewing PSRC's population and employment growth forecasts, BERK began with the 
presumption thatthe Land Use Vision and Macroeconomic Forecasts released by PSRC provide 
adequate regional control totalsforpopulation and employment. Therefore, the focusof this 
study wasthe distribution and timing of growth between countiesand sub-areas of the region. 

4.5.1 Household and Population Forecast 

Table 4-8showsa comparison of historic and forecasted population growth ratesforeach 
county in the PSRC region a swell as the City of Seattle. The table shows that during the first five 
yearsof PSRC's2010- 2025 forecast period, population grew considerably slower in Kitsap and 
Pierce countiesthan forecasted while it grew fasterthan forecasted in King County and the City 
of Seattle. Looking ahead, the City of Seattle permitdata indicatesa healthy pipeline of net 
new residential units(9,258) and no clearsign of a short-term slowdown in construction activity. 
To reflect these trends, BERK made some adjustments to the PSRC growth rates by county when 
developing its revised 2015 - 2020 forecasts. These adjustments reallocate some forecasted 
growth forKitsap and Pierce to King. BERKalso reallocated some Kitsap growth forthe 2020- 
2040 period to King County. Total population growth forecastsforSnohomish and Pierce 
counties remain unchanged. The growth ratesin BERK's fore cast, however, are different, 
reflecting variations in the amount of PSRC's forecasted growth that has already occurred. 


Table 4-8: Population Growth Rate Comparison 



OFM (Estimated) 

PSRC LUV 1.0 Forecast 

BERK Forecast 

Loumy 

2000 - 2010 

2010- 2015 

2010- 2025 

2025 - 2040 

2015-2020 

2020 - 204l| 

King 

1.06% 

1.23% 

0.97% 

0.53% 

1.04% 

0.58% 

Kitsap 

0.80% 

0.56% 

1.25% 

1.08% 

0.95% 

1.10% 

Pierce 

1.28% 

0.86% 

1.25% 

0.92% 

1.25% 

1.05% 

Snohomish 

1.64% 

1.21% 

1.19% 

0.86% 

1.20% 

0.91% 

Total 

1.20% 

1.10% 

1.09% 

0.72% 

1.11% 

0.78% 

PSRC 2015 

Macroeconomic 

1.20% 

1.29% 

1.08% 

0.76% 

1.11% 

0.81% 

Forecast 







City of Seattle 

0.78% 

1.71% 

1.08% 

0.58% 

1.13% 

0.62% 


Source: BERK, 2016 based on data from Washington State OFM, 2015 and PSRC, 2016 

Table 4-9 shows BERK's population forecast for 2020 and 2040, compared to PSRC'sLUV 1.0 
forecast 15 . 2020 reflects fasterthan forecasted growth in King County between 2010 and 2015 
and slowerthan forecasted growth in Kitsap and Pierce counties While Kitsap is forecasted to 
grow at the fastest rate of all counties between 2020 and 2040, BERK's forecasted total forKitsap 
in 2040 is less than forecasted by PSRC. 


15 PSRC Regional Macroeconomic Forecast used for2020 regional total. LUV 1.0 interpolated county totals 
used to calculate county and Seattle sharesof regional total. 2040 PSRC based on LUV 1.0. 
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Table 4-9: Population Forecast Comparison 



2020 

2040 

County 

PSRC 

Macro. 

BERK 

% Diff. 

PSRC LUV 1.0 

BERK 

% Diff. 

King 

2,152,799 

2,187,094 

1.6% 

2,428,667 

2,456,068 

1.1% 

Kitsap 

288,381 

273,879 

-5.0% 

360,281 

340,864 

-5.4% 

Pierce 

913,229 

893,690 

-2.1% 

1,109,294 

1,101,294 

-0.7% 

Snohomish 

813,858 

813,604 

0.0% 

974,720 

974,720 

0.0% 

Total 

4,168,267 

4,168,267 

0.0% 

4,872,962 

4,872,946 

0.0% 

City of Seattle 

679,131 

700,759 

3.2% 

785,119 

792,903 

1.0% 


Source: PSRC, 2015; BERK, 2016 


4.5.2 Subarea Forecast Review 

Upon initial review of the LUV l.Otract level population and household estimatesBERK 
discovered several examples in which the 2025 population and household forecastswere 
significantly lowerthan OFM 2015 small area estimates These findingsare mapped in Figure 4-1. 
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Figure 4-1: PSRC LUV 1.0 Household Forecast Comparison to OFM Estimates 
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In many ofthese casesboth population and household countsgnew steadily in laterfonecast 
periods. In all instancesPSRC's 2010 estimates a re consistent with the 2010Census. BERK 
analyzed employment forecasts to see if significant redevelopment isexpected in the tract, 
which may explain the lossof housing. Ihisdoesn't appearto explain any instances 16 . BERKalso 
reviewed group quarterpopulation growth forecasts to see if some ho use ho Ids we re being 
converted to or re classified asgroup quarter housing in la ter fore casts, which may explain two 
tracts containing the J oint Base Lewis McChond in Pierce County. Finally, BERKalso reviewed 
aerial photography of a sample oftractsin Google Earth to see if they appearto be likely 
candidatesforsignificant planned redevelopment. Fortractsshowing thisdiscrepancy inside the 
City of Seattle, BERK deferred to the City of Seattle 2015 Comprehensive Plan forecast, 
described below. In otherareas, when no explanation could be identified BERK assumed no loss 
of population or housing following the 2015 estimate 17 . 

Special attention wasgiven to forecasting growth within the City of Seattle, due to itscentral 
significance to SR 99 travel volumes. Planners from Seattle provided TAZ-level housing unit and 
employment growth targets for 2015 - 2035 from the Comprehensive Plan. While the total growth 
overthe period isconsistent with LUV 1.0, the distribution of growth within the city isdifferent. 
Additionally, BERK's fore cast beginswith a higher2015 householdsand population than found in 
a linear interpolation of data from LUV 1.0. 

To determine household sizes within the City of Seattle, BERKanalyzed recent development 
trends to determine the percentage of new units that are multi-family and single family, then 
used 2010 Census estimatesof household size by housing tenure (owner vs renter) asa proxy for 
the differencesin housing size between single familyand multi-family 18 . Using these household 
size assumptions, BERK calculated preliminary household population growth by tract. Fortracts 
outside of Seattle, BERK used PSRC average household size assumption by tractto calculate 
household population. 

Figure 4-2 shows BERK'sforecast forthe City of Seattle compared to LUV 1.0. Total estimated 
population for2000- 2015 isalso included forcontext. 


16 The only examplesof significant forecasted employment growth between 2010and 2025 were on military 
bases, which appears to be explained by inconsistencies with regandsto the inclusion of military jobs in total 
employment counts. PSRC documentation indicatesan assumption of 0 military employment growth in the 
LUV 1.0 forecast. 

17 BERKalso contacted PSRC forecasting staffforan explanation ofthese inconsistencies. Rebeccah 
Maskin indicated thatthe lossof householdsin all identified instanceswasnotdeliberate and ratheran 
artifact of how the model deals with interim (p re-2040) forecasts. She advised that no lossof households 
should be assumed. 

18 The Censusdoesnot provide breakdowns foraverage household size by units in structure. So average 
household size by housing tenure (owner vs. renter) was used as proxy for single family and multi-family. In 
rare instances where the average household size for renter households is higherthan the tractaverage 
household size, the tract average wasapplied to all new housing. BERKcompared the resulting average 
household size by tractand citywide to the regionwide decline in household size forecasted in the PSRC 
Macroeconomic Forecast and found consistency. 
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Figure 4-2: Seattle Population Forecast Comparison 


850,000 



500,000 

2000 2005 2010 2015 2020 2025 2030 2035 2040 

OF M Estimated — — — PSRC LUV 1.0 Forecast — — — BERK Forecast 

Source: OFM, 2015; PSRC, 2016; BERK, 2016 

The City of Seattle provided TAZ-level summaries of net new housing units pe no itted but not yet 
built in 2015. BERKassumed all permitted unitswould be built and occupied by 2020. Figure 4-3 
compares recent residential new construction pe no it activity to housing growth targets in 
Seattle's2015 Comprehensive Plan. BERK reviewed thisdata to evaluate general consistency 
between comprehensive plan growth targets and recent market activity, particularly with 
regardsto growth expected in the shortterm (2015 - 2020). Fortractswith little orno permitted 
units in 2015, BERKassumesa greatershare of anticipated growth will occurduring the 2020 - 
2040 period. An example isgrowth nearthe planned 145th Street light rail station due to open in 
2023. 

"The SR99 usessummary districtsforcomparing land use forecasts. Districts 1-14 include the City 
of Seattle and neighboring areasto the southwest including Burien and SeaTac. Figure 4-4 show 
a comparison of forecasted householdsin these districts The BERK forecast shows slighter mo re 
growth in these districts than forecasted by PSRC in LUV 1.0. 
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Figure 4-3: City of Seattle Housing Growth la rgets Compared to Recent Permit Activity 
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Source: City of Seattle, 2016 
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Figure 4-4: Household Forecast Comparison (Districts 1-14) 
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Source: PSRC 2015, BERK 2016 

4.5.3 Employment Forecasts 

PSRC's 2015 Macroeconomic Forecast provides regional total employment by yea rand job 
sector. BERK used these estimates for the 2020 regional control totals. To develop preliminary 
breakdowns of regional employment by county, BERK interpolated shares of regionwide 
employment by county using PSRC's 2013 Total Employment Estimates and LUV 1.0 forecast for 
2025. BERK a Iso compared historic and forecasted ratesof total employment growth bycounty, 
lable 4-10showsthisgrowth rate comparison aswell asthe growth ratesused in BERK's fore cast. 
The growth ratesassumed in the Macroeconomic Forecastforthe same periodsof time are 
provided for context. To develop 2040 control totals, BERK adopted the regional totals and 
county breakdowns in LUV 1.0 with slight adjustments to Kitsap and Pierce Counties 
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Table 4-10: Comparison of Average Annual Employment Growth Rates 


County 

PSRC Total 
Emp. Est 

PSRC LUV 1.0 Forecast 

BERK Forecast 


2010- 2014 

2010- 2025 

2025 - 2040 

2015- 2020 

2020- 2040 

King 

2.85% 

1.77% 

1.34% 

1.05% 

1.28% 

Kitsap 

0.74% 

1.29% 

1.49% 

0.70% 

1.22% 

Pierce 

1.50% 

1.30% 

1.79% 

0.65% 

1.47% 

Snohomish 

3.35% 

1.84% 

1.74% 

0.89% 

1.45% 

Total 

2.61% 

1.68% 

1.48% 

0.94% 

1.33% 

PSRC 2015 

Macroeconomic 

3.20% 

1.68% 

1.47% 

0.94% 

1.33% 

Forecast 







Source: PSRC, 2015; BERK, 2016 

"la ble 4-11 c o m p a re sBERK'stotalemploymentforecastbycountyto PSRC 19 . 


Table 4-11: Total Employment Forecast Comparison 



2020 

2040 

County 

PSRC 

Macro. 

BERK 

%Diff. 

PSRC LUV 1.0 

BERK 

% Diff. 

King 

1,463,676 

1,463,676 

0.0% 

1,875,877 

1,886,067 

0.5% 

Kitsap 

112,202 

107,621 

-4.1% 

147,352 

137,257 

-6.9% 

Pierce 

376,181 

376,181 

0.0% 

503,388 

503,293 

0.0% 

Snohomish 

338,528 

343,110 

1.4% 

457,274 

457,274 

0.0% 

Total 

2,290,587 

2,290,588 

0.0% 

2,983,891 

2,983,891 

0.0% 


Source: PSRC, 2015; BERK, 2016 

Table 4-12 and Table 4-13 show BERK forecasts breakdowns by county employment sector for 
2020and 2040. 


Table 4-12: BERK 2020 Employment Rejections 


County 

Construction/ 

Resource 

Manufacturing/ 

WRJ 

Retail/ Food 
Services 

H RE/Other 
Services 

Government/ 
Higher Ed. 

K-12 

Military 

Total 

King 

68,716 

248,528 

241,627 

723,277 

129,128 

51,820 

580 

1,463,676 

Kitsap 

4,252 

16,227 

18,811 

40,577 

12,641 

7,230 

7,882 

107,620 

Pierce 

23,167 

48,474 

63,688 

140,138 

42,446 

22,022 

36,247 

376,182 

Snohomish 

22,925 

77,792 

65,622 

129,566 

24,171 

18,323 

4,711 

343,110 

Total 

119,060 

391,021 

389,748 

1,033,558 

208,386 

99,395 

49,420 

2,290,588 


Source: BERK, 2016 


19 PSRC Regional Macroeconomic Forecast used for2020 regional total. LUV 1.0 interpolated county totals 
used to calculate county and Seattle sharesof regional total. 2040 PSRC based on LUV 1.0. 
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Table 4-13: BERK 2040 Employment Rejections 


County 

Construction/ 

Resource 

Manufacturing/ 

WTU 

Retail/ Food 
Services 

H RE/Other 
Services 

Government/ 
Higher Ed. 

K-12 

Military 

Total 

King 

80,268 

281,645 

321,252 

1,020,751 

121,225 

60,346 

580 

1,886,067 

Kitsap 

3,836 

17,690 

25,991 

60,419 

12,872 

8,568 

7,882 

137,258 

Pierce 

27,802 

55,537 

92,224 

220,118 

46,735 

24,629 

36,247 

503,292 

Snohomish 

26,808 

74,280 

99,044 

201,926 

26,882 

23,623 

4,711 

457,274 

Total 

138,714 

429,152 

538,511 

1,503,214 

207,714 

117,166 

49,420 

2,983,891 


Source: BERK, 2016 


4.5.4 Subarea Forecast Review 

LUV 1.0 includes suppressed sectorand total employment data valuesfor many census tracts 
Review of these data included ana lysis to derive valuesforeach instance of data suppression. 
This work built upon similar ana lysis for 2010 and 2015and allocated employment consistent with 
countywide control totals. For tracts within the City of Seattle, BERK obtained 2015 
Comprehensive Plan preferred alternative total employment growth targets by TAZforthe 2015- 
2035 period. BERKadded these to the 2015 projectionsdeveloped for this study to derive 
prelimina ry employment tota Is by tract. Relative sha res of employment by sector a nd tract in the 
LUV 1.0 forecast were used to breakdown employment tota Is by sectorforCity of Seattle tracts. 

Additional review wasperformed to determine consistency of the growth targetswith recent 
permitting activity in the City of Seattle. Figure 4-5 presents a map of Seattle's preferred 
alternative 2015 - 2035 employment growth targetswith commercial, institutional, and industrial 
new construction permit a p plications from 2014 to March 2016. A portion of these permits 
includes info rmation about the estimated value of the completed building. These permitsare 
symbolized with graduated light blue circles. The remainderare symbolized with pinkdots. 

The size of the circle or number of permits does not necessarily correlate well with total 
employment growth expected to be accommodated in the new building. Forexample, many 
permits referto mixed use projectswith ground floor retail and residential above. Some 
institutional permits include student housing. Many permits involve the demolition of existing 
employment capacity. Therefore, a first step of this ana lysis was to identify clear mismatches 
between permit activity and expected growth. Fourcensustractsthat were particularly notable 
in this regard are highlighted on the map. 

Next BERK looked atthe individual building permitsto determine iftheyare indeed likely to result 
in additional capacity foremployment within the tract. In such cases, minoradjustmentswere 
made to the total employment growth expected within those tracts This map wasused to 
inform the timing of employment growth within the City of Seattle. Tracts with significant 
projected employment growth and little permit activity were more likely to have the majority of 
theiremployment growth pushed to the 2020- 2040forecast period. Conversely, more short¬ 
term growth (2015 - 2020) waspushed to tractswith a greateramount of recent perm it activity. 

Figure 4-6comparesBERK'stotal employment forecast for summary districts 1-14 to LUV 1.0. Both 
forecasts show employment growing at a similarrate. The difference in total employment is 
explained by the factthat Seattle's employment growth targetsbuild upon a higherbaseline 
than isassumed in LUV 1.0. Also shown in this chart is the employment forecast assumed during 
preliminary ana lyses of the SR 99 study, for comparison. 
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Figure 4-5: City of Seattle Employment Growth Targets Compared to Recent Permit Activity 
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Figure 4-6: District 1-14 Employment Forecast Comparison 
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5.0 MODEL DEVELOPMENTAL CALIBRATION 


5.1 OVERVIEW 

The project team developed a two-tiertravel-demand/traffic simulation model platform to 
perform the traffic and revenue forecast. A regional travel demand model (TDM), version 4k4.03 
developed by Puget Sound Regional Council (PSRC), and a Dynamic Traffic Assignment (DTA) 
model were utilized to complete the investment grade traffic and revenue modeling. A DTA 
model, inherited from the Alaskan Way Viaduct & Seawall Replacement Project (AWV project), 
wasemployed and underwent modificationsforthe study. Several componentswere 
significantly enhanced. A seriesof model enhancements were implemented, which include the 
followings: 

• Implementation of logit-based toll diversion algorithm; 

• Traffic ana lysis zone system to reflect regional TDM (PSRC 4K) zonal structure; 

• Highway network refinement to support revised TAZsystem, to reflect base year 
roadway connectivity and expanded network coverage; and 

• Travel demand patterns reflective of 2015 base yearcondition and compatible with 
the DTA model from regional TDM 

These models served asthe basisforthe traffic and revenue forecast. The base model 
calibration reflects2015traffic conditions, using contemporaneoustraffic volume and origin- 
destination pattern data compiled forthis effort as detailed in Chapter 3 of this report. 

5.2 REGIONAL1RAVELDEMAND MODEL 

The purpose of the regional model is to provide the overall travel demand and base travel 
pattemsfor movements that traverse or influence the traffic that will use the roadways in the SR 
99 study area, based on appropriate socioeconomic assumptions with re levant traffic analysis 
zone (TAZ) system and corresponding transportation networks (highway and public transit, 
respectively). The regional model's estimates should be sensitive to tollsand will provide 
estimates of the change in transit usage in response to the tolling of SR 99. The model was 
calibrated to the observed 2015 conditions. The calibration approach isdiscussed in further 
detail in the la ter sections of this chapter. 

Post-processing primarily includesa subarea extraction process that was used to provide 
vehiculartrip tablescompatible forthe DTA modeling effort. The subarea extraction processwas 
modified to account forthe additional roadways within the 4,000-zone model. 

5.2.1 Model Input Assumptions 

The projectteam adopted the latest PSRC 4Ktrip-based four-step travel demand model (version 
4.03) thatwasmade available atthe beginning stage ofthe investment grade study in early 
2015. It was anticipated that this 4,000-zone model will provide equivalent or superior granularity 
within and adjacent to the detailed study area. 

A seriesof enhancementswere implemented by PSRC to individual modulesfrom the previous 
IK version model, from trip generation to highway/transit assignment steps. The projectteam 
made additional refinements, asnecessary, in the 2015 base yearmodel calibration effort. The 
input assumptions will be discussed in the sections below, which include: 
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• Base YearSocioeconomic estimates 

• Traffic Ana lysis Zbnes (TAZs) System 

• Highway and Transit Networks 

• Travel Demand 

5.2.2 Base YearSocioeconomic Assumptions 

The 2015 base yearsocio-economic data (SED) wasestimated by BERK Consulting. The prior 
chapterof this report describesthe corresponding background assumptions and methodology 
associated with the SED forecasting process. BERKconducted an independent review of 
available regional and subarea land use forecast productsforCentral Puget Sound region. The 
key sources include PSRC's2015 Regional Macroeconomic Forecast, the Estimated Growth 
Capacity by Parcel, and Land Use Vision Forecast (LUV) version 1.0. Based on this review, 
necessary adjustments we re then made to develop a revised forecast data product that is 
suitable to inform the development of investment grade quality traffic and revenue estimates. 
The 2015 SED estimates as the modeling input assumptions for the SR 99 Investment Grade l&R 
study is summarized in Table 5-1 below at district and county level. The map ofthe district is 
provided in Figure 5-1. 
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Table 5-1: Summary of 2015 SED Input Assumptions 


Residential Employment 


District 

District Name 

Total HH 

Housing 

Uhit 

Retail - 
Food 
Services 

HRE- 

Services 

Gov't/ 

Higher 

Educ 

Education 

K-12 

MFG + 
WIU 

Total Emp 

1 

Downtown Seattle 

20,592 

23,386 

29,208 

107,762 

15,114 

277 

9,526 

161,887 

2 

South Lake Union 

16,177 

18,455 

5,506 

45,537 

3,041 

110 

5,054 

59,248 

3 

Capitol Hill 

21,919 

23,476 

8,331 

22,309 

14,342 

125 

501 

45,607 

4 

SODO/Duwamish 

3,576 

3,784 

7,479 

21,891 

9,405 

253 

23,918 

62,945 

5 

West Seattle 

44,832 

47,854 

6,270 

13,711 

2,065 

1,959 

5,369 

29,374 

6 

SE Seattle 

33,517 

34,845 

3,998 

12,117 

4,367 

1,900 

12,951 

35,334 

7 

Central District 

28,162 

29,490 

4,095 

18,572 

792 

1,621 

1,331 

26,412 

8 

Queen Anne 

14,061 

14,799 

2,475 

7,231 

1,422 

361 

1,698 

13,187 

9 

Magnolia 

11,233 

11,682 

1,525 

4,779 

494 

162 

3,492 

10,452 

10 

Ballard 

33,684 

35,072 

7,377 

13,265 

801 

995 

3,888 

26,326 

11 

Green Lake 

32,492 

33,976 

9,378 

22,684 

2,275 

960 

2,387 

37,683 

12 

U District 

33,718 

35,415 

9,039 

17,877 

27,714 

1,460 

922 

57,013 

13 

North King 

53,362 

55,741 

8,326 

20,186 

4,279 

3,449 

1,379 

37,620 

14 

Burien 

42,969 

45,980 

9,846 

27,510 

4,797 

3,025 

19,350 

64,527 

15 

Renton 

31,818 

34,076 

16,904 

28,296 

6,679 

1,561 

28,178 

81,618 

16 

Bellevue 

68,063 

72,659 

28,031 

136,847 

6,481 

6,543 

16,578 

194,481 

17 

East King 

62,123 

66,127 

11,319 

29,204 

2,501 

4,576 

6,439 

54,039 

18 

NEKing 

101,366 

107,323 

21,800 

67,940 

9,122 

6,430 

21,233 

126,524 

19 

Snohomish 

282,466 

300,724 

59,585 

117,002 

21,608 

16,539 

84,052 

298,786 

20 

South King 

188,057 

199,183 

38,248 

69,682 

12,238 

13,782 

57,485 

191,435 

21 

Pierce 

311,060 

337,888 

62,283 

131,293 

40,045 

21,611 

47,942 

303,174 

22 

Kitsap 

99,085 

109,864 

18,434 

37,749 

11,292 

6,607 

16,463 

90,545 

King 

841,721 

893,324 

229,154 

687,401 

127,930 

49,550 

221,676 

1,315,711 

Kitsap 

99,085 

109,864 

18,434 

37,749 

11,292 

6,607 

16,463 

90,545 

Pierce 

311,060 

337,888 

62,283 

131,293 

40,045 

21,611 

47,942 

303,174 

Snohomish 

282,466 

300,724 

59,585 

117,002 

21,608 

16,539 

84,052 

298,786 

4-Courrty Total 

1,534,332 

1,641,800 

369,457 

973,446 

200,874 

94,307 

370,133 

2,008,217 
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Figure 5-1: Land U9e District Map 
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5.2.3 Traffic Ana lysis Zones System 

The model coverage consistsof the four-county Puget Sound region, including King, Snohomish, 
Kitsap, and Pierce counties, centering on the City of Seattle. The model has a total of 3,700 
internal and 18 external TAZs, in addition to 150 Park-and-Ride (PNR) zones, with corresponding 
highway and transit network details to support the zonal system. 

5.2.4 Highway and Transit Networks 

The detailed highway network from the PSRC 4K model was utilized asthe basis for this study. 
Since the model's base year networks reflect 2010 conditions, it was necessary to perform 
appropriate updatesto reflectthe 2015 base yearconfiguration. Ihisupdating processwas 
focused on the DTA model subarea, including the realignment of SR99, the impacted area in 
the northern and southern endsof the future tolled tunnel aswell asothernotable/ significant 
highway improvement projects The following projectswere incorporated into the 2015 base 
yearmodel accordingly: 

• The interim SR99 alignment and configuration between Mercerand S. Massachusetts 
Streets; 

• The construction-related MercerStreet and S. MassachusettsSt area configuration; 

• Recent roadway/connectivity improvements on the Spokane Street Via duct/West 
Seattle Bridge corridor; 

• Ihe introduction of tolling on SR 520. 

Note that, the 1-405 express toll lanesbetween Northeast 6th Street in Bellevue and 1-5 in 
Lynnwood that wasopened in September2015 was not considered in the base yearmodel 
which reflect early 2015 traffic conditions This project was coded in the future year 2020 model. 

Fortransit, enhancementsto the network involved primarily the restructuring of King County 
Metro bus routes pertinent to the Rapid Ride Lines and corresponding changesto other bus 
services, aswell asthe updating of existing transit line routing to maintain consistency with the 
revised highway network. 

5.2.5 Travel Demand 

In the PSRC trip-based demand modeling process, daily person tripsare estimated from the SED 
variables (including the numberof householdsand jobs by employment type) pertinent to the 
internal TAZS within the Puget Sound region, based on a set of p re-defined trip production and 
attraction relationships, in additionalto the trips specified forthe 18 external stations in the 
model. A total of 7 trip purposesare maintained in the modeling process, from trip generation to 
mode choice with furtherstratification byfourlncome levels, where applicable: 

• Home-Based Work(HBW) 

• Home-Based College (COL) 

• Home-Based School (SCH) 

• Home-Based Shop (HBS) 

• Home-Based Other(HBO) 

• No n-Ho me-Ba sed Wo rk (WBO) 

• Non-Home-Based Other(OBO) 

In addition to household resident trips, commercial vehicles(ortrucks), are also considered in the 
PSRC model, respectively for light, medium and heavy classes. Truck trips a re generated for 


Stantec 


5.5 



SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Model Development and Calibration 
March 3, 2017 

individual TAZ and specified foreach external station from SED attributes (primarily zonal 
employment). 

The mode choice modeling processapportionseach person trip matrix by purpose to the 
available travel modesat a daily level afterthe trip distribution step. The available mode choice 
optionsare specified asbelow: 

• Drive alone (SOV)—Single-occupancy auto trips 

• Shared ride 2 (HOV2)—Auto tripswith two occupants 

• Shared ride 3+(HOV3+)—Auto tripswith three ormore occupants 

• Transit - Walk access 

• Transit - Drive access 

• Walk 

• Bic yc le 

A time-of-day choice modeling processthen respectively stratifies the household resident and 
commercial vehicle tripsusing pre-defined survey-based factorsor, where applicable, 
probabilistic functions which considerthe time period specific congested highway travel time to 
stratify daily trips into different time periods. A total of five time periods a re maintained in the 
PSRC trip-based model, including AM (6am to 9am), MD (9am to 3pm), PM (3pm to 6pm), EV 
(6pm to 1pm), and Nl (10pm to 6am). A subsequent modeling step will then prepare the 
corresponding input trip matrices for traffic assignment purposes. For auto/highway vehicle 
assignment, person trips a re converted to vehicles with appropriate occupancy factors for 
HOV2and HOV3+trips The highway assignment considersa total of 11 vehicle classes as listed 
below: 

• SOV (HBW Income 1) 

• SOV (HBW Income 2) 

• SOV (HBW Income 3) 

• SOV (HBW Income 4) 

• SOV (all other purposes) 

• HOV2 (all purposes) 

• HOV3+(a II purposes) 

• Vanpool vehicles 

• Light Truck 

• Medium Truck 

• Heavy Truck 

5.3 MODELVAUDAHON DATA 

A set of observed traffic data was compiled and used to establish model calibration targets, 
including: 

• PSRC 2014 Household Travel Survey (HT5) data; 

• American Community Survey (ACS) 2006-2009J oumeyto workdata; 

• Recent traffic volume data collected by the project team (AIR and TMC) and from 
WSDOTtraffic count databases; 

• 2014 observed transit boarding aggregated summary (Sound Transit and King 
County); Bus boarding and alighting by routes. 

PSRC provided a detailed HTSdataset which wasused to compute daily person trip production 
ratesby purpose, average trip length, production/attraction flow patterns, mode shares, and 
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time-of-day temporal profile forthe Puget Sound region. Priorto processing, appropriate 
expansion factorswere applied to each survey record to reflecttotal population size. 

The projectteam conducted a traffic data collection program (detailed in a priorchapterof 
this report) throughout the SR 99 study area in early 2015 and were provided with additional 
traffic countsfrom WSDOTat selected permanent traffic reporter (P1R) and Northwest Region 
Ramp and Roadway data stations. Highway traffic volume data were organized along 
screenlines developed specifically forthe SR 99 Toll Tunnel project corridor by corresponding 
modeltime period, primarily provided asmodel validation ofdata for highway traffic 
assignment and secondarily for time-of-day and trip distribution models. 

5.4 MODELC AUBRAHON AND VAUDAHON 

The regional model calibration effort was primarily foe used on matching the observed recent 
travel conditionsdepicted by the household survey data (including trip generation rates, O-D 
patterns, mode sharesand temporal profiles) assummarized in the above sections. The 
para meters of the regional model'strip generation, distribution, and mode choice were 
modified accordingly to facilitate this objective. 

The model calibration effort also aimed to replicate 2015 weekday traffic and travel timesand 
speedson the major roadways in the project corridors, where the validity of parameters 
associated with the volume-delay function (VDF) would be examined. 

5.4.1 Trip Generation 

Observed trip production ratesby purpose were derived using PSRC HT5data. Modificationsto 
these observed rateswere performed in consideration to the GPSadjustment performed forthe 
2006 travel survey accounting forunderreporting. These valueswere adopted astargetsfor 
model calibration. Stantec consulted PSRC for2014 level of adjustments, which according to 
PSRC was approximately 5 to 10 percent. Modeled trip rateswere adjusted to match targets, as 
summarized in Table 5-2 below. 

At the time of the SR 99 2015 model calibration effort, the adjustments for the 2014 were not yet 
available. During the calibration analysisStantec had email conversationswith PSRC staff in 
September2015, at which time PSRC had expectations that the final adjusted ratesforthe 2014 
survey could possibly be 5-10 percent higherthan the initial values Given that range and the 17 
percent under-reporting from the PSRC 2006 survey, Stantec selected 10 percent asthe 
under-reporting adjustment rate. The use of the 10 percent value assumed that the more recent 
survey would have a better capture of total trip making butwould notachieve the more 
aggressive level of underreporting being a slow as 5 percent. The 10 percent rate was applied 
equally to all purposes. As listed in Table 5-2, the observed target perperson perday trip rate is 
established as 4.12 trips, approximately 6 percent lower than the 4.41 trips equivalent from the 
2006 survey. 
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Table 5-2: liip Production Teetering for Unreported Travel 


FYoduction Rates/ Person 

2014 Survey 


Trip FPrpose 

2006 Survey 

Initial 

Stantec 2015 
Calibration 


Initial 

Adjusted 

%change 


Adjusted % change 

Home-Based Work 

0.62 

0.66 

6% 

0.62 

0.68 

10% 

Home-Based College 

0.04 

0.04 

7% 

0.05 

0.05 

10% 

Home-Based School 

0.31 

0.33 

8% 

0.25 

0.28 

10% 

Home-Based Shopping 

0.31 

0.36 

17% 

0.39 

0.43 

10% 

Home-Based Other 

1.37 

1.60 

17% 

1.33 

1.46 

10% 

Non-Home-Based Work 

0.38 

0.47 

24% 

0.43 

0.47 

10% 

Non-Home-Based Other 

0.73 

0.95 

29% 

0.68 

0.75 

10% 

Total 

3.76 

4.41 

17% 

3.75 

4.12 

10% 


In Table 5-3 below, the resulting trip production ratesfrom the PSRC 4K model are compared 
with the observed targets. Overall, the PSRC default model prediction is significantly higherthan 
the observed valuesby 10 percent, with an overall total of 17,337,900 daily person trip produced 
forthe model study area. Using adjustment factors by trip purpose, derived as part of our review 
of recent survey data, resulted in a final estimate of 15,661,100 daily person trips. 

Table 5-3: Comparison of Regional Model Trip Production Rates and Daily Peison Trips 


Trip Purpose 

Trip Production Rate Assumptions 

Daily Person Trips 

Observed 

2015 Model Estimates 

2015 Model Estimates 


HIS 

(2014) 

Adjusted 

Initial 

Final 

Initial 

Final 

Home-Based College 

0.05 

0.05 

0.06 

0.06 

168,600 

142,900 

Home-Based Other 

1.33 

1.46 

1.65 

1.46 

6,297,500 

5,560,400 

Home-Based Shop 

0.39 

0.43 

0.38 

0.43 

1,434,800 

1,644,600 

Home-Based School 

0.25 

0.28 

0.36 

0.28 

1,366,100 

1,054,000 

Non-Home-Based Other 

0.68 

0.75 

0.91 

0.75 

3,454,200 

2,871,400 

Non-Home-Based Work 

0.43 

0.47 

0.49 

0.47 

1,866,000 

1,806,300 

Ho me-Based Work 

0.62 

0.68 

0.72 

0.68 

2,750,700 

2,581,500 

Total Person Trips 

3.75 

4.12 

4.56 

4.12 

17,337,900 

15,661,100 


5.4.2 Trip Distribution 

The trip distribution models estimate the numberof tripstraveling between individual TAZS using 
the gravity model. The first step in trip distribution model calibration wasto evaluate the 
neasonablenessof the average trip length from the model estimatesagainstthe observed 
targets. Average trip length (distance in miles) from the expanded 2014 H15data wastabulated 
foreach trip purpose asa model calibration target and wascompared with the 2006 
equivalent. As summarized in Table 5-4, exceptforthe HBW trip purpose, average travel 
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distance in 2014 decreased slightly from the 2006 values, implying changes in travel behavior in 
the Puget Sound region. Assuming thatthe default PSRC model adopted the highercalibration 
targetswith 2006 survey data, the initial model estimatesare also higherthan the 2014 
observations. In thiscase, it would be necessary to refine the gravity model para meters to 
match the observed 2014 level. As PSRC eliminated the gamma para meters in the friction factor 
formulation forall trip purposes, the adjustments were therefore limited to the beta terms The 
final model estimates afterthe adjustments as shown in Table 5-4compared well against the 
observed targets 


Table 5-4: Comparison of Regional Model Trip Bid and Average Trip Length by Purpose 


Trip Puipose 

Observed 
(PSRC HIS) 

2015 Base Year 

Model Estimates 


2006 

2014 

Initial 

Final 

Home-Based College 

8.1 

7.8 

7.4 

7.4 

Home-Based Other 

5.5 

4.8 

5.6 

4.6 

Home-Based Shop 

4.6 

4.0 

4.6 

3.9 

Home-Based School 

4.4 

3.4 

3.4 

3.2 

Non-Home-Based Other 

4.6 

4.4 

4.6 

4.2 

Non-Home-Based Work 

6.2 

6.7 

7.4 

6.2 

Home-Based Work 

11.4 

11.7 

12.5 

11.3 

Total Trips 

6.2 

5.9 

6.5 

5.7 


In addition to average trip length, the observed daily person trip distribution pattemswere also 
tabulated at a district level from the 2014 HT5data to facilitate the assessment of model 
estimateslhe ACSJ oumey-to-Workdata reflecting years2006to 2009were also summarized as 
an alternative observed d a ta set for ho me-to-work commute patterns. The map representing 
this d istric t system is shown in Figure 5-2, generally corresponding to individual countieswith the 
exception of King County which wasdivided into the districts of Downtown, OtherDTA subarea 
(i.e. excluding Downtown/the CBD), and Other King. 

Forthe HBW trip purpose the observed pattemsare asshown in Table 5-5and Table 5-6, 
respectively, forthe two available sources. It isobserved thatthe initial model estimatesfrom the 
default PSRC model (Table 5-7) generally distributes higherlevel of tripsto the DTA model 
subarea external to the downtown Seattle in comparison to the observed, the same comparison 
wasperformed forall other purposes c ombined. the observed pattern computed from 2014 HT5 
summarized in Table 5-8can be compared with the initial model estimates which also show bias 
towardsthe DTA subarea outside of downtown. Table 5-9, Table 5-10, and Table 5-llpresent 
similar information fornon-HBW (Other) observed patterns. 

Asa common travel demand modeling practice, K-factorswere incorporated into the regional 
1DM asa model refinement which aimed to improve the estimated travel demand patterns. Two 
different setsof K-factor matrices were calibrated and applied to trip distribution models for 
corresponding trip purposes. While this adjustment process has positively impacted the model 
estimates in termsof travel patterns, the results from the downstream highway traffic assignment 
showed thatthe highway traffic traversing the crossings a long the Ship Canal and Lake 
Washington are significantly higherthan the observed volume, indicating thatthe estimated 
travel between the City of Seattle core area and surrounding areas a re possibly too high. To 
sup press cross-canal/lake travel, an additional refinement to the trip distribution model was 
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introduced by incorporating a set time penalties between 0.5 to 5.0 minsforthe corresponding 
movements. 


Figure 5-2: Map of Trip Distribution Summary District 



Table 5-5: PSRC 2014 HIS Daily Person Trip Distribution as % of Origin (HBW) 



Downtown 

Other DTA 

Other King 

Snohomish 

Pierce 

Kitsap 

Total 

Downtown 

45.9% 

26.6% 

25.1% 

0.3% 

1.0% 

1.1% 

100.0% 

Other DTA 

20.4% 

41.8% 

34.2% 

3.2% 

0.2% 

0.2% 

100.0% 

Other King 

12.3% 

14.4% 

66.9% 

3.5% 

2.7% 

0.2% 

100.0% 

Snohomish 

6.2% 

6.2% 

27.7% 

59.8% 

0.2% 

0.0% 

100.0% 

Pierce 

4.2% 

1.4% 

24.5% 

1.0% 

68.1% 

0.8% 

100.0% 

Kitsap 

7.0% 

5.0% 

2.6% 

0.0% 

9.7% 

75.8% 

100.0% 

Total 

10.0% 

11.7% 

44.7% 

13.5% 

15.6% 

4.4% 

100.0% 
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Table 5-6: ACS 2006-9 Daily FeisonTrip Distribution as % of Origin (HJVV) 



Downtown 

Other DTA 

Other King 

Snohomish 

Pierce 

Kitsap 

Total 

Downtown 

37.2% 

25.5% 

33.5% 

2.3% 

1.1% 

0.3% 

100.0% 

Other DTA 

21.7% 

41.2% 

33.4% 

2.8% 

0.7% 

0.2% 

100.0% 

Other King 

9.4% 

15.6% 

67.6% 

4.1% 

3.1% 

0.2% 

100.0% 

Snohomish 

4.3% 

7.0% 

24.9% 

63.0% 

0.5% 

0.2% 

100.0% 

Pierce 

1.6% 

2.4% 

21.3% 

0.5% 

73.1% 

1.2% 

100.0% 

Kitsap 

4.0% 

3.4% 

4.2% 

1.2% 

5.6% 

81.6% 

100.0% 

Total 

7.6% 

12.5% 

43.4% 

14.3% 

16.6% 

5.5% 

100.0% 


Table 5-7: Initial Model Estimated Daily FeisonTrip Distribution as % of Origin (FEW) 



Downtown 

Other DTA 

Other King 

Snohomish 

Hence 

Kitsap 

Total 

Downtown 

28.8% 

42.1% 

27.6% 

1.3% 

0.2% 

0.0% 

100.0% 

Other DTA 

20.7% 

48.1% 

29.1% 

1.9% 

0.2% 

0.0% 

100.0% 

Other King 

8.9% 

17.4% 

66.9% 

4.1% 

2.7% 

0.0% 

100.0% 

Snohomish 

3.4% 

7.8% 

28.7% 

60.0% 

0.1% 

0.0% 

100.0% 

Pierce 

2.2% 

3.5% 

31.5% 

0.2% 

61.2% 

1.3% 

100.0% 

Kitsap 

2.5% 

3.5% 

6.9% 

1.2% 

14.4% 

71.5% 

100.0% 

Total 

7.1% 

14.3% 

46.2% 

13.9% 

14.0% 

4.4% 

100.0% 


Table 5-8: Final Model Estimated Daily FeisonTrip Distribution as % of Origin (FEW) 



Downtown 

Other DTA 

Other King 

Snohomish 

Herce 

Kitsap 

Total 

Downtown 

53.6% 

21.4% 

24.0% 

0.8% 

0.1% 

0.0% 

100.0% 

Other DTA 

25.9% 

42.0% 

30.5% 

1.4% 

0.1% 

0.0% 

100.0% 

Other King 

12.2% 

13.2% 

69.2% 

3.1% 

2.2% 

0.0% 

100.0% 

Snohomish 

2.5% 

8.2% 

26.0% 

63.3% 

0.0% 

0.0% 

100.0% 

Pierce 

1.3% 

3.2% 

26.9% 

0.1% 

67.4% 

1.1% 

100.0% 

Kitsap 

1.3% 

2.6% 

3.8% 

0.8% 

13.1% 

78.3% 

100.0% 

Total 

9.0% 

11.8% 

46.2% 

14.1% 

14.5% 

4.4% 

100.0% 


Table 5-9: PSRC 2014 HIS Daily Feison Trip Distribution as % of Origin (Other) 



Downtown 

Other DTA 

Other King 

Snohomish 

Herce 

Kitsap 

Total 

Downtown 

57.8% 

16.6% 

21.3% 

2.5% 

0.5% 

1.4% 

100.0% 

Other DTA 

7.5% 

66.5% 

23.5% 

2.0% 

0.5% 

0.0% 

100.0% 

Other King 

2.1% 

5.2% 

88.5% 

2.1% 

2.0% 

0.1% 

100.0% 

Snohomish 

0.5% 

1.4% 

9.2% 

88.8% 

0.1% 

0.0% 

100.0% 

Pierce 

0.2% 

0.4% 

5.5% 

0.1% 

93.4% 

0.5% 

100.0% 

Kitsap 

0.3% 

0.4% 

0.6% 

0.0% 

2.5% 

96.2% 

100.0% 

Total 

3.0% 

7.6% 

45.6% 

17.2% 

20.1% 

6.5% 

100.0% 
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Table 5-10: Initial Model Estimated Daily PeisonTrip Distribution as%ofOrigin (Other) 



Downtown 

OiherDIA 

Other King 

Snohomish 

Pierce 

Kitsap 

Total 

Downtown 

28.8% 

45.3% 

24.8% 

1.0% 

0.1% 

0.0% 

100.0% 

Other DTA 

13.0% 

62.2% 

24.0% 

0.8% 

0.1% 

0.0% 

100.0% 

Other King 

2.7% 

8.9% 

84.3% 

2.3% 

1.7% 

0.0% 

100.0% 

Snohomish 

0.3% 

1.5% 

13.0% 

85.2% 

0.0% 

0.0% 

100.0% 

Pierce 

0.0% 

0.1% 

7.4% 

0.0% 

91.6% 

0.9% 

100.0% 

Kitsap 

0.0% 

0.0% 

0.0% 

0.0% 

2.6% 

97.3% 

100.0% 

Total 

3.1% 

11.1% 

45.8% 

16.1% 

18.2% 

5.7% 

100.0% 


Table 5-11: Final Model Estimated Daily PeisonTrip Distribution as%ofOrigin (Other) 



Downtown 

OiherDIA 

Other King 

Snohomish 

Pierce 

Kitsap 

Total 

Downtown 

57.4% 

25.0% 

17.1% 

0.4% 

0.1% 

0.0% 

100.0% 

Other DTA 

14.3% 

63.3% 

21.9% 

0.5% 

0.0% 

0.0% 

100.0% 

Other King 

3.1% 

7.6% 

85.9% 

2.0% 

1.4% 

0.0% 

100.0% 

Snohomish 

0.1% 

1.1% 

10.3% 

88.4% 

0.0% 

0.0% 

100.0% 

Pierce 

0.0% 

0.0% 

5.1% 

0.0% 

94.1% 

0.7% 

100.0% 

Kitsap 

0.0% 

0.0% 

0.0% 

0.0% 

1.8% 

98.2% 

100.0% 

Total 

4.0% 

9.0% 

45.7% 

16.7% 

18.7% 

5.8% 

100.0% 


The pnojectteam also revised the default approach used in the PSRC 4K model forspecial 
generation estimates of airport-passenger related person trips, where the total numbers of daily 
person tripswasderived from default model input parametersand are split into HBO tripsand 
WBO trips at 75% and 25% respectively. The balanced productionsand attractions we re then 
incorporated into the PSRC trip distribution modules. 

A prior ana lysis shows the median travel distance to the Seattle Tacoma International Airport of 
about 18.5 miles, compared to the average trip length of approximately 8 milesforHBO trips 
estimated from the default PSRC model. Using the existing PSRC approach, the tripsto and from 
the airport will be much shorterthan observed data indicates 

The revised approach utilized relationships from survey-based airport trip models established for 
northern New J ersey and central North Carolina (which was adopted from the Minneapolis 
region). The base relationships were scaled such thattotal airport trip generation matchesthe 
PSRC 2010 control total airport trips related to flights for the special genera tor zone, excluding 
normal work trips associated with employment in that zone. The airport trips between each zone 
and the airport zone is defined using the following formula: 

• Airport Trip Ends HBO (production zone) =0.02112 * population 

• Airport Trip Ends WBO (production zone) =0.01486 * employment 

This revised process required thatthe airport special genera tor trip attractions used asinputto 
the model be set equal to zero. The tripsfrom each production zone are computed by purpose 
and specified in respective textfilesasmodel input trip ends(which servesasthe attraction trip 
end). An EMME macro script embedding a matrix addition processwould then incorporate the 
airport trips with any existing tripsby purpose that are generated from the employment in the 
airport zone. 


Stantec 


5.12 



































SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Model Development and Calibration 
March 3, 2017 

The weighted average trip length forHBO and WBO special generatortripswascalculated to 
be 26.5 miles(4/-14 miles) from the revised approach, which isconsidered to be a more logical 
trip pattern than the PSRC methodology. 

5.4.3 Mode Choice 

As shown in Table 5-12and Table 5-13, the initial model estimatescompared well against the 
observed forHBW trip purpose at the regional level and in the downtown area. However, for 
non-work trip purposes, the transit mode was understated in general forthe region and 
downtown Seattle area. A comparison in ridership between observed and model estimates 
(Table 5-22 laterin thischapter) indicatesthat public transit usage in the off-peak period (MD 
9amto 3pm) was significantly understated. To rectify this shortfall, the mode bias constants to 
Home-Based Shop/Other and Non-Home Based tripswere modified to increase off-peak period 
transit mode sharesto bettermatch observed transit boarding. Note that afterthe adjustments 
to the mode choice model, the estimated mode sharesare in-line at a regional level, but are still 
significantly low in the downtown Seattle area. While it is important to realistically model mode 
sharesin the CBD area, furtheradjustmentsto the mode choice targeting thisarea would 
negatively impact the observed regional fit. 


Table 5-12: Comparison of Person Trips by Mode Attracted to All-Destination 



Home-Based Work 

Other Purposes 


Observed 

2015 Base Year 

Observed 

2015 Base Year 

Mode 

Model Estimates 

Model Estimates 


ACSJTW 

(2006-9) 

ms 

(2014) 

Initial 

Final 

HIS 

(2014) 

Initial 

Final 

sov 

74% 

71% 

74% 

74% 

37% 

37% 

36% 

HOV (2+) 

12% 

9% 

8% 

8% 

42% 

50% 

48% 

Tra nsit 

9% 

13% 

11% 

11% 

3% 

2% 

3% 

Walk and Bike 

6% 

7% 

7% 

7% 

18% 

11% 

13% 

Total 

100% 

100% 

100% 

100% 

100% 

100% 

100% 
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Table 5-13: Comparison of Person Trips by Mode Attracted to Downtown Seattle 


Mode 

Home-Based Work 

Olher Purposes 

Observed 

2015 Base Year 
Model Estimates 

Observed 
(Distance 
>0.75 mi) 

2015 Base Year 
Model Estimates 


ACSJTW 

(2006-9) 

HIS 

(2014) 

Initial 

Final 

HIS 

(2014) 

Initial 

Final 

sov 

38% 

26% 

22% 

26% 

20% 

24% 

21% 

HOV (2+) 

11% 

7% 

8% 

8% 

36% 

49% 

42% 

Tra nsit 

41% 

55% 

48% 

43% 

32% 

4% 

5% 

Walk and Bike 

9% 

12% 

22% 

23% 

12% 

23% 

32% 

Total 

100% 

100% 

100% 

100% 

100% 

100% 

100% 


5.4.4 Time-of-Day 

The temporal profiles of travel by mode were tabulated from 2014 HT5data asobserved model 
calibration targets to examine the reasonable ness of model estimates, assummarized in Table 
5-14. In general, the initial estimatesfrom the default PSRC model reflect the observed values. 
However, some prominent discrepanciesare observed forprivate autos(SOV and HOVs) and 
public transit modes. The time of day model parametersembedded in the model scripts were 
adjusted accordingly, specifically shifting traffic from evening period (6pm to 10pm) to the 
morning peak period (6am to 9am), and the shifting of transit trips from mid-day (9am to 3pm) to 
achieve a betterfitto observed data. 


Table 5-14; Comparison of Time of Day Person Trips by Mode 





/’ini >i i_n 


2015 Base Year Model Estimates 

Time 


uuxivcu nu; 

Initial 

Final 


SOV 

HOV (2+) 

Transit 

Walk/ Bike 

SOV 

HOV (2+) 

Transit 

Walk/Bike 

SOV 

HOV (2+) 

Transit 

Walk/ Bike 

AM 

17.8% 

16.2% 

24.4% 

13.1% 

15.2% 

10.7% 

30.6% 

16.7% 

19.4% 

14.9% 

23.3% 

15.7% 

MD 

36.1% 

32.5% 

29.9% 

38.4% 

39.0% 

36.5% 

26.2% 

38.8% 

38.6% 

33.0% 

33.6% 

39.0% 

PM 

25.5% 

28.0% 

28.8% 

24.5% 

21.0% 

24.3% 

28.7% 

25.9% 

20.6% 

24.7% 

28.2% 

25.7% 

EV 

15.4% 

21.2% 

11.4% 

21.1% 

18.2% 

24.9% 

8.2% 

16.7% 

15.0% 

22.5% 

8.9% 

17.6% 

Nl 

5.2% 

2.1% 

5.5% 

2.8% 

6.6% 

3.6% 

6.3% 

1.9% 

6.5% 

4.8% 

6.0% 

2.0% 

Daily 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 


5.4.5 Highway Traffic Assignment 

Asone of the performance measuresof the regional model, vehicle-miles-traveled (VMT) were 
computed fora selected set of highway network links (mostly major highways in the region as 
well asarterial roadways in the DTA subarea) with corresponding traffic count data to examine 
whetherthe level of traffic from the modelswasreflective of observed conditions The 
comparison asshown in Table 5-15 indicated thatthe overall magnitude oftraffic iswithin 
reasonable range ofthe observed. 
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Table 5-15: VMTSummary by lime Period 



AM 

MD 

PM 

EV 


Observed 

673,423 

1,406,955 

850,587 

708,277 

514,794 

Estimated 

679,795 

1,287,639 

812,900 

624,139 

511,675 

Est/Obs 

1.01 

0.92 

0.96 

0.88 

0.99 


To more closely examine traffic levelsand flow pattemswithin the DTA subarea, which 
encompassesthe SR99 project corridorand itscompeting/feederroadways, several screenlines 
were constructed to monitorthe inflow and outflow of traffic traversing the study area. A map 
showing the screenline locations is provided in Figure 5-3. At the daily level, asshown in Table 
5-16, all screenlines a re within 5 percent of actual counts except for the two screenlines at the 
Ship Canal in the northbound and North of Spokane St in the southbound direction, where both 
are within a 10 percent difference. The screenline traffic volumesforindividual time periodswere 
also compared between the observed and estimated, which include AM, MD and PM (as 
shown respectively from Table 5-17, Table 5-18, and lable 5-19) where most traffic generating 
land-use activities occur. While the model estimatesare again generally within 5 percent 
tolerance of the observed forindividual screenlines, a higherlevel of variance isobserved at 
some lower/off-peak traffic locations This variation may also be attributed by day-to-day 
variation of traffic profileswithin the study area. 


Figure 5-3: SR99 Regional Model Screenline Locations 
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Table 5-16: Daily Screenline Summary 


Screeline 

Screenline Name 

Daily 


NB/EB 



SB/WB 




Obs 

Est 

% Diff 

Obs 

Est 

% Diff 

NS-1 

Ship Canal 

260,412 

244,947 

-5.9% 

248,734 

246,419 

-0.9% 

NS-2 

South of MercerSt 

233,413 

230,399 

-1.3% 

205,092 

204,999 

0.0% 

NS-3 

North of Seneca St 

217,867 

217,350 

-0.2% 

210,633 

214,908 

2.0% 

NS-4 

South of SJ ackson St 

213,074 

207,419 

-2.7% 

220,027 

216,790 

-1.5% 

NS-5 

South of S Massachusetts St 

199,728 

194,180 

-2.8% 

197,475 

187,191 

-5.2% 

NS-6 

North of Spokane St 

170,986 

173,055 

1.2% 

174,417 

160,212 

-8.1% 

EW-1 

East of 3rd Ave 

50,437 

51,818 

2.7% 

55,222 

52,474 

-5.0% 

EW-2 

Lake Washington 

118,219 

123,718 

4.7% 

118,924 

120,998 

1.7% 


Table 5-17: AM Peak Period (6to 9am) Screenline Summary 


Screeline 

Screenline Name 

AM Period (6:00 to 9:00) 

NB/EB 

SB/WB 



Obs 

Est 

% Diff 

Obs 

Est 

% Diff 

NS-1 

Ship Canal 

34,347 

37,731 

9.9% 

60,499 

57,487 

-5.0% 

NS-2 

South of MercerSt 

34,829 

32,224 

-7.5% 

47,390 

46,672 

-1.5% 

NS-3 

North of Seneca St 

39,576 

41,223 

4.2% 

41,960 

37,337 

-11.0% 

NS-4 

South of SJ ackson St 

42,855 

42,827 

-0.1% 

37,527 

34,463 

-8.2% 

NS-5 

South of S Massachusetts St 

39,090 

41,021 

4.9% 

33,191 

29,208 

-12.0% 

NS-6 

North of Spokane St 

38,157 

39,290 

3.0% 

27,194 

23,295 

-14.3% 

EW-1 

East of 3rd Ave 

7,081 

8,233 

16.3% 

10,143 

9,863 

-2.8% 

EW-2 

Lake Washington 

22,863 

22,737 

-0.6% 

26,454 

27,262 

3.1% 


Table 5-18: MD Peak Period (9am to 3pm) Screenline Summary 


Screeline 

Screenline Name 

Mid-Day Period (9:00 to 3:00) 


NB/EB 



SB/WB 




Obs 

Est 

% Diff 

Obs 

Est 

% Diff 

NS-1 

Ship Canal 

85,025 

80,343 

-5.5% 

84,653 

83,808 

-1.0% 

NS-2 

South of MercerSt 

77,083 

80,992 

5.1% 

70,080 

72,998 

4.2% 

NS-3 

North of Seneca St 

71,943 

75,155 

4.5% 

71,130 

73,430 

3.2% 

NS-4 

South of SJ ackson St 

74,069 

67,973 

-8.2% 

72,332 

74,433 

2.9% 

NS-5 

South of S Massachusetts St 

70,007 

66,083 

-5.6% 

64,353 

62,493 

-2.9% 

NS-6 

North of Spokane St 

59,095 

59,393 

0.5% 

59,240 

52,924 

-10.7% 

EW-1 

East of 3rd Ave 

16,738 

19,674 

17.5% 

19,789 

19,322 

-2.4% 

EW-2 

Lake Washington 

40,281 

38,142 

-5.3% 

38,523 

38,936 

1.1% 
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Table 5-19: PM Peak Period (3 to 6pm) Screenline Summary 




PM Period (3:00 to 6:00) 

Screeline 

Code 

Screenline Name 

Obs 

NB/EB 

Est 

% Diff 

Obs 

SB/WB 

Est 

% Diff 

NS-1 

Ship Canal 

65,475 

60,870 

-7.0% 

42,196 

46,478 

10.1% 

NS-2 

South of MercerSt 

50,282 

55,025 

9.4% 

35,400 

38,153 

7.8% 

NS-3 

North of Seneca St 

46,348 

43,776 

-5.5% 

39,245 

45,966 

17.1% 

NS-4 

South of SJ ackson St 

40,803 

39,858 

-2.3% 

46,038 

46,327 

0.6% 

NS-5 

South of S Massachusetts St 

38,615 

36,874 

-4.5% 

42,902 

41,843 

-2.5% 

NS-6 

North of Spokane St 

30,849 

31,393 

1.8% 

39,845 

37,272 

-6.5% 

EW-1 

East of 3rd Ave 

11,663 

12,261 

5.1% 

10,729 

11,485 

7.0% 

EW-2 

Lake Washington 

26,545 

29,735 

12.0% 

24,623 

25,334 

2.9% 


In addition to the assigned traffic volumes, the reasonableness of the model estimated travel 
time along the major road way facilities including SR 99 and 1-5 was a Iso examined. The 
continuous travel time routesforboth highway facilities started from N 45th Streetto the north to 
SSpokane Streetto the south, covering a total distance of 6.4 miles. Also included is the arterial 
route of 1st Avenue between Battery Street in downtown to the north and SSpokane Streetto 
the south. As summarized in Table 5-20and Table 5-21, the observed traffic speed was 
computed from manual travel runsand compared to the model estimates Overall, this 
comparison indicatesthatthe speed-flow relationships a re reasonable and therefore no 
adjustments to the model VDF para meters we re performed in the regional model calibration 
process. 


Table 5-20: AM Peak Period Travel Time Comparison 




SR 99 

i- 

5 

1st Ave 



NB 

SB 

NB 

SB 

NB 

SB 

Distance (miles) 

6.4 

6.4 

3.2 

Estimated Travel lime (mins) 

16.7 

12.6 

12.2 

9.6 

16.3 

15.1 


Estimated 

23.0 

30.5 

31.5 

40.0 

11.8 

12.7 

Speed (mph) 

Observed 

32.7 

26.4 

33.1 

25.5 

11.3 

11.8 


Difference 

-9.7 

4.1 

-1.6 

14.5 

0.5 

0.9 


Table 5-21: PM Peak Period Travel Time Comparison 




SR 99 

i- 

5 

1st Ave 



NB 

SB 

NB 

SB 

NB 

SB 

Distance (miles) 

6.4 

6.4 

3.2 

Estimated Travel lime (mins) 

16.1 

18.0 

11.9 

13.9 

16.0 

17.2 


Estimated 

23.8 

21.3 

32.3 

27.7 

12.0 

11.1 

Speed (mph) 

Observed 

29.6 

19.7 

29.6 

21.0 

13.0 

9.0 


Difference 

-5.8 

1.6 

2.7 

6.6 

-1.0 

2.1 
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As summarized in Table 5-22, the observed daily transit ridership iscompaned to the model 
estimates by transit service provider. Note thatthe model estimated daily ridership isderived 
from AM and MD periods astransit assignments a re not performed forthe remaining time 
periods in the PSRC model. In general, the initial model overestimated the transit ridership at the 
daily level. Focusing on the bus transit services where ridership bytime period wasprovided, it is 
observed thatthe transit boarding is significantly higherin the AM and conversely lowerin the 
MD asshown in Table 5-23. Asdiscussed in the earlier section on mode choice model 
calibration, the mode bias constants were modified to increase transit mode sharesforHBS/HBO 
and WBO/OBO tripswhich are more prominent in the off-peak periods. Asa result, the final 
model estimatesare more in-line with the observed ridership asshown in both tables. Note that 
while the system-wide ridership hasimproved with the adjustments, a biasagainst commuterrail 
services has been observed in the model. Such biasmay be attributed to the practice adopted 
in the PSRC model that maximum headway was not implemented in mode choice modeling. 
Considering the typically lowerfrequency of services associated with commuterrail, its 
competitiveness would be negatively impacted against othertransit modes (i.e. bus). 


Table 5-22: System-wide Summary of Transit Boarding 


Transit Routes 

Type 

Observed 

2015 Base Year Model Estimates 

Daily 


Initial 



Final 




Boarding 

AM 

MD 

Daily 

AM 

MD 

Daily 

Central Link 

Lig ht Ra il 

30,553 

2,951 

2,709 

10,839 

2,390 

3,362 

10,606 

Tacoma Link 

Rail 

3,966 

53 

39 

180 

45 

55 

187 

Sounder North 

Rail 

i a 

0 

0 

0 

0 

0 

0 

SounderSouth 

Rail 

14,U03 

979 

0 

2,190 

435 

0 

973 

Sound Transit Express 

Bus 

62,237 

29,257 

18,195 

93,912 

21,934 

22,961 

84,985 

King County Metro 

Bus 

403,660 

145,948 

94,619 

474,497 

109,724 

124,914 

440,856 

Total 

514,479 

179,188 

115,562 

581,618 

134,528 

151,293 

537,606 


Table 5-23: Summary of Transit Boarding for Selected King County/Sound Transit Express Bus Lines 





2015 Base Year Model Estimates 

Time Period 

Total # 

Routes 

Observd 

Rnarrlinn 

Initial 

Final 




Boarding 

Est/Obs 

Diff 

Boarding 

Est/Obs 

Diff 

AM 

208 

109,929 

138,442 

1.26 

28,513 

122,915 

1.12 

12,986 

MD 

144 

134,316 

83,825 

0.62 

-50,491 

125,500 

0.93 

-8,816 


5.5 BASE YEAR SUBAREA DYNAMIC TRAFFIC ASSIG NMENTMODEL 

As necessitated forthe investment grade T5<R study, the project team was tasked to implement 
a more robust modeling process using the DTA algorithm to evaluate toll traffic diversion and 
projectfuture yeartraffic forthe SR 99 tunnel. Priorto this effort, the validity of the corresponding 
model platform wasevaluated. Fora priorstudy, a DTA model inherited from the Alaskan Way 
Viaduct & Seawall Replacement Project (AWV project) wasemployed and underwent minor 
modifications for the study. While this model platform wasagain retained forthe investment 
grade study, several componentswere significantly enhanced. The model development and 
calibration relating to thiseffort is summarized in the following sections. 
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5.5.1 MODEL DEVELOPMENT 

The objective of utilizing the subarea DTA model is to provide the final model-based traffic and 
revenue estimatesto prepare the investment grade forecasts, with a higher network definition 
and more robust approach to modeling traffic movementswithin the SR 99 study area. 

The prior ana lysis DTA model platform wasused asthe basis, where the time-of day periodsfor 
the simulation were retained, which include a 3.5-hour AM period model (5:30am to 9am) and a 
5-hourMD/PM period model (1pm to 6pm). A seriesof model enhancements were 
implemented, which include the followings: 

• Traffic analysiszone system to reflect regional 1DM (PSRC 4K) zonal structure 

• Highway network refinement to support revised TAZsystem, to reflect base year 
roadway connectivity and expanded network cove rage 

• Travel demand patterns reflective of 2015 base yearcondition and compatible with 
the DTA model from regional 1DM 

5.5.2 Traffic Analysis Zone System 

Asan initial task of the model modification, the intemalzone system ofthe DTA model was 
updated to maintain consistency with the current PSRC 4K model TAZsystem. It is necessary to 
establish direct linkage between the two model platforms, so thatthe vehicle demand patterns 
estimated by the upstream regional model can be transferred to the downstream subarea 
model fordetailed route choice modeling using the DTA algorithm. 

"Fhe networkswere modified from the pre-existing 125 internal traffic zonesto the 300+zone 
system to correspond to the PSRC 4K TAZsystem with higher resolution. This effort involved 
creating new orrenaming existing TAZcentroidsand creating connectors(i.e. virtual linksas 
referred to in Dynameq) for trips to be properly loaded onto the network, which required the 
creation of additional drivewaysorcollector/local roadsto accomplish this task. 

5.5.3 Highway Network 

As discussed in an earlier section, the SR 99 DTA model roadway network was adopted from the 
priorTSfR study, where its base yearnetwork reflects year2010 condition. Ihe network covers an 
area ofthe City of Seattle, centering in the downtown area and is bounded, approximately, by 
the following roadways: 

• NW Market/N 50th Streetsto the north; 

• Spokane Street Via duct/West Seattle Bridge to the south; 

• 1-5/Broadway Eto the east, and; 

• 5th Ave W and Puget Sound to the west. 

"The definition ofthe pre-existing networkwasconsidered to be very high, particularly in the 
downtown grid area where all streets in the roadway networkare included in the model. 
However, as discussed in the regional model development sections earlier in this chapter, it was 
necessary to perform a modification process to update the highway network from year2010to 
2015 condition. The roadway projects included the realigned SR 99, the impacted area in the 
northern and southern endsof the future toll tunnel, aswell asothernotable/significant highway 
improvement projects previously mentioned. 

Asa furtherenhancementto the model, coverage ofthe highway network hasbeen extended 
eastward to incorporate parallel competing travel routes(23rd/24th Ave E) to 1-5. Asthe result of 
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a recent review of the existing SR 99 DTA network, a north-south corrid or that did not exist in the 
DTA network was been identified asa logical alternative route to l-5with potential for significant 
traffic diversion pertinent in the future year. ‘Thiscontinuousconidor, which wasadded into the 
DTA study area, includes severe I arterial road sections: SR 513 from N 45th Street to SR 520 and 
23rd/24th Avenue Efrom SR 520 to S. Massachusetts St (immediately south of 1-90). 

As pa rt of this effort, special attention had been exercised to examine certain PSRC zonesfor 
inclusion/exclusion into the DTA networknearthe external cordon area. Ideally, the DTA network 
should logically include the PSRC zones that are wholly within its cove rage, which required minor 
adjustments to network to accomplish this task. 

As shown in Figure 5-4, the pre-existing DTA network is overlaid onto the PSRC 4K model network. 
The networksectionsasidentified above forincorporation asthey exist in the PSRC model is 
highlighted in orange. Additional TAZS from the PSRC 4k Model along the expanded network 
coverage were also incorporated. 
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Figure 5-4; Expanded SR99 DTA Model Network Coverage 
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5.5.4 Travel Demand 

An "initial" set of travel demand pattemswascomputed forthe DTA model, using the vehicle 
trip matricesasestimated by the 2015 base year regionallDM asprimary input travel demand 
assumptions. Due to the inherent differences in geographical coverage, network definition, and 
temporal profiles between the two modeling platforms, a preparation processwasdeveloped 
and implemented to convert the associated travel patterns into a format as required bythe DTA 
model, Thisprocess involvesseveral individual steps: 

• Subarea travel demand matrix extraction from regionallDM 

• Matrix estimation processto refine flow pattern to better reflect observed link traffic 
volumes 

• Consolidation of vehicle demand classes 

• Application of temporal profile 

Ihe first step is to overcome the spatial compatibility issue between the two modeling platforms 
with respectto the level of geographical coverage. A sub-set of travel demand matriceswere 
extracted from the regionallDM to the subarea model level utilizing the "traversal analysis" 
process as referred to in the EMME software. A subarea boundary reflecting the DTA model 
network cove rage wasdefined, so thatthe correspondence between external stations(or 
"gates") and internal zonescould be established. An attribute "@gate" defining the boundary 
of the subarea wasthen specified to the networkand used asa critical input to thisprocess. Ihe 
traversal analyseswere performed to extract demand matricesfrom the relevant PSRC model 
periodsof AM (6am to 9am), MD (9am to 3pm), and PM (3pm to 6pm) covering the two 
equivalent DTA model periods. 

Immediately following the extraction process, another post-processing step, commonly known 
as origin-destination matrix estimation (ODME), wasapplied. Ihe objective of thisprocess isto 
adjust the travel pattemsto bettermatch the observed link traffic volumes, so that appropriate 
traffic pattemsand intensity can be more realistically reflected in the DTA algorithm. The 
concept isto refine the flow patterns from the regionallDM by minimizing the differences 
between the observed traffic volumesand the model estimated flowscorresponding to the 
seed travel patterns. In the EMME software, this process is known as "Tra ffic Demand 
Adjustment". The demand adjustment step requiresa specification file forthe traffic assignment 
(consistent with the regionallDM assignment methodology) in the procedure and a 
specification file containing the demand adjustment parameters. The basic inputsto the matrix 
estimation process include the seed matrices extracted from the regionallDM and the time 
period link counts 

While the PSRC 4K model maintains 11 vehicle classes for highway assignment processas 
discussed in the eariiersection, the input origin-destination vehicle trip matricesconsidered in 
the subarea DTA model include 6vehicle types(or"demand classes" in Dynameq) by 
aggregating the HBW and other purposes into all-purpose SOV vehiclesand merging HOV3+ 
and Vanpool into a single class. Ihe demand classesasinputto the DTA model are defined as 
below: 

1. SOV 

2. HOV2 

3. HOV3+ 

4. Light Truck 

5. Medium Truck 

6. Heavy Truck 
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The final step in the trip table post-processing procedure is the stratification of demand matrices 
into 15-minute time intervalsforeach simulation period (note that in the AM period DTA model, 
the additional time intervals between 5:30am and 6am were extrapolated from 6am to 9am 
demand). Using applicable observed traffic counts, specific inbound and outbound temporal 
profilesforindividual external stations representing majorroadway fa c ilities (i.e. 1-5, SR 99,1-90 
and SR 520) or other arte rial roadswere developed and applied accordingly. Forotherzones 
without any relevant traffic counts, a generic set of temporal profile patterns derived from the 
average of all available traffic counts, would be used to reflectthe building up of traffic within 
corresponding time periods. 

Note that additional adjustments to the vehicle demand matriceswere performed aspartofthe 
model calibration process. 

5.5.5 MODEL VAUDAHON DATA 

Asthe DTA subarea coversa smallergeographic area, a subset of the overall observed dataset 
wasused. Different requirements, however, are necessary forthisseparate datasetto establish 
existing traffic conditio ns suitable for the DTA model calibration effort. 

The recently-collected and WSDOT AIR traffic counts organized as screenlines were used asthe 
primary data source. The traffic volumeswere summarized at 15-minute intervalsto provide 
temporal distribution assumptions and atthe hourly level formodel validation purposes. This 
dataset wassupplemented by turning-movement counts (TMC) collected in the downtown 
Seattle area. 

In addition to traffic volume data, the speed/travel time dataset wascompiled from the INRIX 
data, supplemented by SR 99 project-specific speed runsand SigAlertdata for verification 
purposes. Appropriate travel time routeswere constructed formodel validation purposes. 

Streetlight data were obtained to provide observations at corridor-level by capturing ramp-to- 
ramp movements for existing SR 99 and 1-5 corridors. As part of the model validation process, 
select-linkanalyseswere performed to extractthe DTA model estimation and compare results 
with the observed O-D information. 

5.5.6 MODELCAUBRATION AND VAUDAHON 

The DTA model calibration effort isan endeavorto replicate the observed base yeartraffic 
condition, focusing on hourly traffic volumes, aswell asthe observed travel time/speed data 
and ramp-to-ramp travel patterns An iterative approach to calibrate the DTA model was 
implemented. 

Asan initial effort, the initial vehicle demand matricesdeveloped from the regionalTDM were 
assigned to the modified highway model network. The results from this initial set of model runs 
were then evaluated against the observed hourly traffic volumes for significant over/under¬ 
assignment, and against observed travel time for discrepancies. As necessary, the following 
adjustments to the networkwere conducted to achieve gradual improvements in the DTA 
model: 


• Adjustment to geometric detail atthe localized level, which included verifying and 
modifying, asnecessary, physical characteristics of the roadway network, such asthe 
numberof lanes, free-flow speedsand connectivity (i.e. turn movements, 
prohibitions) along majorroadways(e.g. 1-5 and SR99) and high congested areas 
(e.g. downtown and its surrounding neighborhoods); 
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• Optimization of traffic signalsforintersectionswhere no real information isprovided; 

• Adjustments of vehicle loading locations (i.e. relocating oradding centroid 
connectors); 

• Adjustments of vehicle generation patterns; 

• Adjustment of link cost functions and path selection modeling parameters, and; 

• Adjustment of network-wide driving behaviorincluding response factors("resfac") 
and vehicle length factors("lenfac"). 

This network modification effortwould continue until further improvements to model resultswere 
progressively diminished. Asa subsequent step, additional refinements to the O-D matrices were 
performed, which included the adjustmentsof inbound /outbound traffic at external stations, as 
well as temporal profiles at specific network locations to add ness any potential deficiencies in 
the travel demand model not directly related to the highway network coding. The comparison 
between the initial subarea trip matrices, as extracted from the regional TDM, and the final 
version forDTA modeling isprovided in Table 5-24, showing minordifferencesin overall demand 
to the subarea. The validity of the model wasthen re-evaluated and further refinements to the 
networkwere performed asnecessary to achieve acceptable model results in comparison to 
observed data. 

Table 5-24: Comparison of DTA Subarea Trip Matrices by Time Period 


AM (6:00 to 9:00) Mid-Day (9:00 to 3:00) PM (3:00 to 6:00) 

Vehicle Class 



Initial 

Final 

Diff 

%Diff 

Initial 

Final 

Diff 

%Diff 

Initial 

Final 

Diff 

%Diff 

sov 

218,737 

220,125 

1,388 

0.6% 

415,062 

420,975 

5,913 

1.4% 

243,309 

243,837 

528 

0.2% 

HOV2 

36,737 

36,028 

-709 

-1.9% 

90,375 

91,408 

1,032 

1.1% 

67,111 

65,583 

-1,527 

-2.3% 

HOV3+ 

17,265 

16,869 

-396 

-2.3% 

48,196 

48,750 

555 

1.2% 

33,119 

32,179 

-941 

-2.8% 

Light Truck 

21,905 

22,526 

621 

2.8% 

39,007 

40,592 

1,586 

4.1% 

27,009 

27,095 

85 

0.3% 

Medium Truck 

5,780 

5,941 

161 

2.8% 

11,612 

12,254 

642 

5.5% 

5,649 

5,874 

225 

4.0% 

Heavy Truck 

5,711 

5,938 

227 

4.0% 

12,770 

13,423 

653 

5.1% 

5,140 

5,337 

197 

3.8% 

Total 

306,134 

307,426 

1,292 

0.4% 

617,021 

627,402 

10,381 

1.7% 

381,338 

379,905 

-1,433 

-0.4% 


5.5.7 Model Validation 

For DTA model validation purposes, a set of model summary statistics were summarized and 
compared with observed traffic data. 

In consideration of validation standards obtained from different available sources, a set of 
criteria, which includes traffic volumes by screenline and individual corridors, were established 
for the purpose of validating the existing alignment of SR 99 and its competing routes within the 
primary study area. In addition, the observed average hourly congested speed by travel time 
routesand origin/destination ramp-to-ramp movements by time period are also compared with 
the model estimatesto furtherensure the validity ofthe base yearmodel and the ability to 
sufficiently reflect existing traffic conditions Additional comparisonsof the observed countsand 
model estimates for available linkson an hourly basiswere summarized to examine the model's 
ability to properly reflect the variability within a desirable deviation limit. 

The average link volumes at the hourly level are provided graphically in Figure 5-5and Figure 
5-6, respectively forthe two modeling periodsofAM (5:30am to 9am) and MD/PM (1pm to 
6pm), where the increase oftraffic forboth modelsare closely reflecting the observed temporal 
profiles at a network-wide level. 
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The overall fit of the estimated traffic to the observed volumesane furtherdemonstrated by 
analyzing the percent Root Mean Square Error(RMSE). RMSE is the standard deviation of the 
residua Is (prediction errors). Residua Isare a measure of how farfnom the regression line data 
pointsare; RMSEisa measure of how spread out these residua Isare. In otherwords, it tells you 
how concentrated the data isaround the line of best fit. 

RMSE by volume group at the hourly level is shown in Figure 5-7 and Figure 5-8, showing a set of 
logical pattemswhere the RMSE is progressively decreasing from lowerto highervolume groups. 
In addition, the scatterplotscomparing observed and model estimated mid block link volumes 
atthe hourly level are provided from Figure 5-9through figure 5-16. Ascan be noted from the 
plots, the observed and model estimated traffic volumesane strongly correlated with R 2 values 
above 0.9forall hourswithin both modeling periods. 


figure 5-5: Average Hourly Link Volume (AM Period) 
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Figure 5-6: Average Hourly Link Volume (MD/PM Period) 



Figure 5-7: Percent RMSE by Volume Group (AM Period) 
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Figure 5-8: Percent RMSE by Volume Group (MD/PM Period) 



Figure 5-9: Sc a tier Plot of Hourly Link Volume (6to 7am) 
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Figure 5-10: Scatter Plot of Houiiy Link Volume (7 to 8am) 



Figure 5-11: Scatter Hot of Houiiy Link Volume (8to 9am) 
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Figure 5-12: Scatter Plot of Houiiy Link Volume (lto 2pm) 



Figure 5-13: Scatter Plot of Houiiy Link Volume (2to 3pm) 



Stantec 


5.29 





























SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Model Development and Calibration 
March 3, 2017 


Figure 5-14: Scatter Plot of Houiiy Link Volume (3 to 4pm) 



Figure 5-15: Scatter Hot of Houiiy Link Volume (4to 5pm) 
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Figure 5-16: Scatter Plot of Hourly Link Volume (5 to 6pm) 



Observed 


With the replication of overall traffic levelswithin the study area being confirmed, the validity of 
the model will be further examined in terms of traffic patterns The screenline traffic volumes by 
direction are provided in Table 5-25and Table 5-26forthe AM period and in Table 5-27and 
Table 5-28forthe PM period. In general, the estimated traffic forindividual screenlines a re 
matched to within 5 percent of the observed volume forthe north-south and Lake Washington 
(including SR 520 and 1-90) screenlines, indicating thatthe overall traffic levelsand travel pattern 
estimations a re reflective ofthe observed condition. 

Focusing on the major north-south thoroughfares of SR 99 and 1-5 more specifically, the observed 
traffic flowsare compared to the model estimatesat specific sections by direction, asshown in 
Table 5-29 and Table 5-30 forthe AM period and Table 5-31 and Table 5-32 forthe PM period. 
While the model estimatesare typically matched within 10 percent of observed volumesand 
reflective of hourly profiles within corresponding time periods, some higher variations of 
discrepancies at specific locationsare noted, which are typically found furtherfrom the future 
SR 99 toll tunnel. These differences may be due to localized routing issueswhere the effect on 
future yea rtoll tunnel would likely to be limited. 

Ramp-to-ramp traffic movements, ascomputed from the Streetlight data, are compared with 
the model estimates extracted from select link ana lysis for respective peak periods, and are 
summarized in Table 5-33 and Table 5-34. While some variations may be noticeable between 
adjacent on/off ramps, the model estimatesare reflective ofthe observed data. 

In addition to traffic volume comparison, the congested travel speedsby roadway corridor 
estimated by the model were also examined asa secondary level of validity check. The 
comparisons a re provided bytime period and direction asshown in Table 5-35, Table 5-36, Table 
5-37, and Table 5-38. Asshown in the corresponding tables, the model estimated travel speeds 
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are, in general, reflective of the observed speeds within the corresponding time period forSR 99 
and other north-south arterials. As noted in the summary tables, however, a higherdegree of 
discrepancy in congested speeds a re observed on 1-5, where the severity of traffic was not fully 
replicated by the DTA model. While it is understood that 1-5 traffic congestion is mostly attributed 
to the weaving of traffic relating to merging and diverging between on/off ramps, it would be 
reasonable to modify the speed-flow relationship on specific freeway links at a localized level to 
rectify such issues. This approach, however, would likely create unrealistic traffic diversion to 
adjacent arterial roadsand resulting system-wide failure. Where actual conditionscould not be 
reflected perfectly in the DTA model, an effort was made to ensure that the model would 
forecasta conservative estimate of traffic and revenue forthe project. 
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Table 5-25: Summary of NE/EB Screenline Traffic Volumes/Hourly Profiles (AM Period) 





Temporal frofile 

acreemme 

Screenline Name 

II 

Cl 1114. VUIUII 

IC 


Observed 



Estimates 


w OU 6 


Observed 

Estimated 

%Diff 

6:00 AM 

7:00 AM 

8:00 AM 

6:00 AM 

7:00 AM 

8:00 AM 

NS-l 

Ship Canal 

34,348 

37,023 

8% 

24% 

37% 

39% 

26% 

36% 

38% 

NS-2 

South Of Mercer 

30,424 

30,037 

-1% 

26% 

36% 

38% 

28% 

35% 

36% 

NS-3 

North Of Seneca 

38,868 

38,029 

-2% 

29% 

35% 

35% 

31% 

35% 

35% 

NS-4 

South Of SJ ackson 

43,525 

41,664 

-4% 

30% 

35% 

35% 

32% 

34% 

34% 

NS-5 

So uth Of S M a ssa c husetts 

40,122 

37,867 

-6% 

32% 

35% 

33% 

33% 

34% 

34% 

NS-6 

North Of Spokane 

38,157 

34,727 

-9% 

32% 

35% 

33% 

32% 

34% 

33% 

EW-1 

Northeast of 3rd Ave 

7,081 

8,671 

22% 

21% 

36% 

43% 

26% 

35% 

38% 

EW-2 

Lake Washington 

22,863 

22,761 

0% 

24% 

38% 

38% 

25% 

35% 

40% 


Table 5-26: Summary of SB/WB Screenline Traffic Volumes/ Hourly nofiles (AM Period) 





Temporal FVofile 

xiccnune 

Code 

Screenline Name 

ii 

aim. vuiuii 



Observed 



Estimates 




Observed 

Estimated 

%Diff 

6:00 AM 

7:00 AM 

8:00 AM 

6:00 AM 

7:00 AM 

8:00 AM j 

NS-l 

Ship Canal 

60,499 

59,351 

-2% 

25% 

38% 

37% 

28% 

36% 

36% 

NS-2 

South Of Mercer 

47,238 

42,078 

-11% 

26% 

36% 

38% 

28% 

36% 

36% 

NS-3 

North Of Seneca 

41,265 

37,073 

-10% 

28% 

37% 

35% 

29% 

35% 

36% 

NS-4 

South Of SJ ackson 

35,190 

37,679 

7% 

29% 

37% 

34% 

29% 

35% 

36% 

NS-5 

South Of S Massachusetts 

33,212 

32,594 

-2% 

30% 

37% 

33% 

30% 

35% 

35% 

NS-6 

North Of Spokane 

27,194 

28,068 

3% 

29% 

37% 

33% 

29% 

35% 

36% 

EW-1 

Northeast of 3rd Ave 

10,143 

10,437 

3% 

21% 

35% 

44% 

24% 

36% 

40% 

EW-2 

Lake Washington 

26,454 

26,333 

0% 

26% 

38% 

36% 

30% 

35% 

34% 
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Table 5-27: Summary of NEVEB Screenline Traffic Volumes/Hourly Profiles (MD/PM Period) 




"TV—»4RR\/ A |, l>MA 

Temporal Rrofile 1 

ac reemme 

Screenline Name 


a me vuiuii 

IC 



Observed 





Estimated 





Observed 

Estimated 

%Diff 

1:00 PM 

2:00 PM 

3:00 PM 

4:00 PM 

5:00 PM 

1:00 PM 

2:00 PM 

3:00 PM 

4:00 PM 

5:00 PM 

NS-1 

Ship Canal 

97,139 

96,076 

-1% 

15% 

18% 

21% 

23% 

24% 

15% 

18% 

21% 

23% 

23% 

NS-2 

South Of Mercer 

77,130 

77,403 

0% 

16% 

18% 

20% 

22% 

23% 

15% 

18% 

22% 

23% 

22% 

NS-3 

North Of Seneca 

70,488 

66,179 

-6% 

17% 

18% 

21% 

22% 

22% 

16% 

19% 

21% 

22% 

21% 

NS-4 

South Of SJ ackson 

65,828 

65,149 

-1% 

18% 

20% 

21% 

21% 

20% 

18% 

20% 

21% 

21% 

20% 

NS-5 

South Of S Massachusetts 

62,161 

58,929 

-5% 

18% 

19% 

21% 

22% 

20% 

18% 

20% 

22% 

21% 

20% 

NS-6 

North Of Spokane 

50,445 

48,432 

-4% 

19% 

20% 

21% 

21% 

19% 

18% 

20% 

21% 

21% 

20% 

EW-1 

Northeast of 3rd Ave 

17,566 

18,658 

6% 

17% 

17% 

19% 

22% 

25% 

15% 

18% 

20% 

23 % 

24% 

EW-2 

Lake Washington 

39,682 

38,281 

-4% 

16% 

17% 

20% 

23% 

24% 

15% 

18% 

21% 

23% 

23% 


Table 5-28: Summary of SE/WB Screenline Traffic Volumes/Hourly nofiles (MD/PM Period) 





Temporal ftofile 1 


Screenline Name 






Observed 





Estimated 





Observed 

Estimated 

%Diff 

1:00 PM 

2:00 PM 

3:00 PM 

4:00 PM 

5:00 PM 

1:00 PM 

2:00 PM 

3:00 PM 

4:00 PM 

5:00 PM 

NS-1 

Ship Canal 

69,217 

67,657 

-2% 

19% 

20% 

20% 

20% 

21% 

18% 

20% 

20% 

22% 

21% 

NS-2 

South Of Mercer 

54,090 

57,395 

6% 

21% 

20% 

20% 

19% 

20% 

17% 

20% 

20% 

22% 

21% 

NS-3 

North Of Seneca 

63,578 

62,022 

-2% 

18% 

20% 

21% 

21% 

20% 

16% 

19% 

21% 

22% 

22% 

NS-4 

South Of SJ ackson 

72,163 

70,469 

-2% 

17% 

19% 

21% 

22% 

21% 

16% 

19% 

22% 

22% 

21% 

NS-5 

South Of S Massachusetts 

67,598 

65,256 

-3% 

17% 

19% 

21% 

22% 

21% 

14% 

17% 

22% 

23% 

24% 

NS-6 

North Of Spokane 

62,550 

58,880 

-6% 

17% 

19% 

22% 

22% 

20% 

14% 

17% 

22% 

23% 

24% 

EW-1 

Northeast of 3rd Ave 

16,915 

13,698 

-19% 

18% 

18% 

19% 

22% 

22% 

15% 

20% 

20% 

23% 

23% 

EW-2 

Lake Washington 

37,322 

38,711 

4% 

16% 

18% 

21% 

22% 

22% 

16% 

19% 

21% 

22% 

22% 
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Table 5-29: Summary of NBMajorConidorliaffic Volumes and Temporal Profile (AM Period) 


Facility 

v ^ 


Volume 


Hourly frofile (Observed) 

Hourly frofile (Estimated) 

Name 

Section 

Observed 

Estimated 

%DifF 

6:00 AM 

7:00 AM 

8:00 AM 

6:00 AM 

7:00 AM 

8:00 Aiv| 


N. of Ravenna Blvd 

14,121 

14,097 

0% 

25% 

39% 

37% 

30% 

36% 

34% 


At Ship Canal 

16,060 

16,777 

4% 

26% 

37% 

37% 

29% 

36% 

35% 


S.of MercerSt 

15,805 

15,495 

-2% 

27% 

36% 

37% 

31% 

35% 

34% 

1-5 

At Seneca St 

17,801 

16,330 

-8% 

34% 

35% 

32% 

33% 

34% 

33% 

S. of J ackson St 

25,927 

26,706 

3% 

33% 

34% 

33% 

34% 

33% 

33% 


At S Holgate St 

20,094 

22,028 

12% 

37% 

33% 

29% 

35% 

34% 

30% 


At Spokane St 

15,377 

16,990 

10% 

38% 

34% 

29% 

37% 

34% 

30% 


At S Oregon St 

19,463 

20,268 

4% 

38% 

33% 

29% 

38% 

33% 

29% 


Facility 



Volume 


Hourly ftofile (Observed) 

Hourly frofile (Estimated) 

Name 

becnon 

Observed 

Estimated 

%Diff 

6:00 AM 

7:00 AM 

8:00 AM 

6:00 AM 

7:00 AM 

8:00 AM 


S. of N 46th St Ramps 

2,892 

3,628 

25% 

21% 

39% 

40% 

22% 

38% 

40% 


At Ship Canal 

5,805 

5,670 

-2% 

24% 

37% 

39% 

25% 

37% 

38% 


S. of MercerSt 

6,365 

6,145 

-3% 

24% 

37% 

39% 

27% 

37% 

37% 

SR 99 

N. of Seneca St 

8,772 

8,768 

0% 

30% 

35% 

35% 

31% 

35% 

34% 


S. of J ackson St 

11,117 

11,478 

3% 

29% 

35% 

35% 

32% 

34% 

33% 


S. of S Massachusetts St 

8,239 

9,067 

10% 

34% 

34% 

31% 

34% 

33% 

33% 


N. of Spokane St 

8,306 

9,181 

11% 

34% 

34% 

32% 

34% 

34% 

32% 
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Table 5-30: Summary of SB Major Corridor Traffic Volumesand Temporal Profile (AM Period) 


Facility ^ Volume Hourly frofile (Observed) Hourly Rofile (Estimated) 

Section 

Name Observed Estimated %Diff 6:00 AM 7:00 AM 8:00 AM 6:00 AM 7:00 AM 8:00 AM 


1-5 

N. of Ravenna Blvd 

16,277 

20,815 

28% 

35% 

34% 

31% 

33% 

34% 

33% 

At Ship Canal 

20,154 

20,964 

4% 

32% 

35% 

33% 

32% 

34% 

35% 

S. of MercerSt 

18,819 

17,633 

-6% 

30% 

34% 

35% 

33% 

35% 

32% 

At Seneca St 

20,084 

18,107 

-10% 

31% 

36% 

33% 

32% 

34% 

34% 

S. of J ackson Street 

25,225 

26,849 

6% 

31% 

36% 

33% 

33% 

34% 

33% 

At S Holgate St 

20,477 

20,420 

0% 

32% 

36% 

32% 

37% 

33% 

31% 

At Spokane Street 

17,507 

17,820 

2% 

32% 

37% 

32% 

33% 

34% 

34% 

At S Oregon Street 

23,614 

22,339 

-5% 

32% 

36% 

32% 

31% 

34% 

34% 

1-5 Exp 

N. of Ravenna Blvd 

13,351 

10,053 

-25% 

31% 

37% 

33% 

34% 

37% 

29% 

At Ship Canal 

13,772 

11,919 

-13% 

29% 

38% 

33% 

32% 

37% 

30% 

S. of Mercer Street 

6,619 

4,097 

-38% 

32% 

34% 

35% 

37% 

37% 

26% 

At Seneca Street 

6,696 

4,097 

-39% 

31% 

33% 

35% 

37% 

37% 

26 % 

1-5 

(Total) 

N. of Ravenna Blvd 

29,628 

30,868 

4% 

33% 

35% 

32% 

33% 

35% 

32% 

At Ship Canal 

33,926 

32,883 

-3% 

31% 

36% 

33% 

32% 

35% 

33% 

S. of Mercer Street 

25,438 

21,861 

-14% 

31% 

34% 

35% 

34% 

35% 

31% 


Facility 



Volume 


Hourly Rx>file (Observed) 

Hourly Rofile (Estimated) 

Name 

secuon 

Observed 

Estimated 

%Diff 

6:00 AM 

7:00 AM 

8:00 AM 

6:00 AM 

7:00 AM 

8:00 AM 


S. of N 46th St Ramps 

7,287 

7,963 

9% 

21% 

40% 

39% 

25% 

36% 

39% 


At Ship Canal 

9,200 

10,524 

14% 

20% 

40% 

40% 

23% 

36% 

41% 


S. of MercerSt 

8,055 

8,529 

6% 

21% 

40% 

39% 

24% 

36% 

40% 

SR 99 

N. of Seneca St 

6,902 

7,041 

2% 

25% 

41% 

34% 

20% 

38% 

41% 


S. ofj ackson St 

7,810 

7,763 

-1% 

25% 

41% 

34% 

23% 

38% 

39% 


S. of S Massachusetts St 

5,111 

5,202 

2% 

25% 

41% 

34% 

24% 

37% 

39% 


N. of Spokane St 

5,091 

5,178 

2% 

25% 

40% 

35% 

23% 

37% 

40% 


Stantec 


5.36 



















































SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Model Development and Calibration 
March 3, 2017 


Table 5-31: Summary of NB Major Corridor Traffic Volumes and Temporal Profile (PM Period) 


Facility 



Volume 



Hourly FVofile (Observed) 



Hourly FVofile (Estimated) 


Name 

Section 

Observed 

Estimated 

%Diff 

1:00 PM 

2:00 PM 

3:00 PM 

4:00 PM 

5:00 PM 

1:00 PM 

2:00 PM 

3:00 PM 

4:00 PM 

5:00 PM 


N. of Ravenna Blvd 

27,940 

34,315 

23% 

18% 

21% 

22% 

19% 

19% 

15% 

19% 

21% 

22% 

22% 


At Ship Canal 

30,668 

33,922 

11% 

18% 

21% 

21% 

19% 

20% 

14% 

19% 

22% 

23% 

22% 


S. of Mercer St 

28,461 

31,064 

9% 

18% 

21% 

22% 

19% 

20% 

15% 

19% 

21% 

22% 

22% 

1-5 

At Seneca St 

28,644 

28,266 

-1% 

18% 

19% 

21% 

21% 

21% 

17% 

19% 

22% 

21% 

21% 

S. of J ackson St 

41,767 

45,223 

8% 

20% 

21% 

21% 

19% 

19% 

19% 

22% 

21% 

20% 

18% 


At S Holgate St 

35,234 

37,270 

6% 

20% 

20% 

21% 

20% 

19% 

19% 

21% 

21% 

20% 

19% 


At Spokane St 

26,188 

27,538 

5% 

19% 

21% 

21% 

20% 

19% 

19% 

20% 

22% 

20% 

19% 


At S Oregon St 

32,433 

32,916 

1% 

20% 

22% 

21% 

19% 

19% 

20% 

21% 

20% 

20% 

19% 


N. of Ravenna Blvd 

17,763 

12,618 

-29% 

12% 

18% 

23% 

24% 

24% 

16% 

20% 

23% 

21% 

21% 

1-5 Exp 

At Ship Canal 

19,065 

16,546 

-13% 

12% 

17% 

22% 

24% 

25% 

17% 

21% 

22% 

20% 

20% 

S. of Mercer St 

10,622 

8,291 

-22% 

15% 

19% 

21% 

23% 

22% 

17% 

20% 

21% 

20% 

22% 


At Seneca St 

10,983 

8,291 

-25% 

15% 

19% 

21% 

23% 

22% 

17% 

20% 

21% 

20% 

22% 

1-5 

(Total) 

N. of Ravenna Blvd 

45,703 

46,933 

3% 

16% 

20% 

22% 

21% 

21% 

15% 

20% 

22% 

22% 

22% 

At Ship Canal 

49,733 

50,468 

1% 

16% 

19% 

21% 

21% 

22% 

15% 

19% 

22% 

22% 

22% 

At Seneca St 

39,083 

39,355 

1% 

17% 

20% 

21% 

20% 

21% 

16% 

19% 

21% 

22% 

22% 


Facility 

Section 


Volume 



Hourly Rutile (Observed) 



Hourly Rutile (Estimated) 


Name 

Observed 

Estimated 

%Diff 

1:00 PM 

2:00 PM 

3:00 PM 

4:00 PM 

5:00 PM 

1:00 PM 

2:00 PM 

3:00 PM 

4:00 PM 

5:00 PM 


S. of N 46th St Ramps 

10,682 

12,445 

17% 

11% 

13% 

19% 

28% 

30% 

11% 

15% 

22% 

27% 

25% 


At Ship Canal 

15,439 

15,436 

0% 

12% 

15% 

21% 

26% 

27% 

11% 

14% 

22% 

27% 

26% 


S. of Mercer St 

13,621 

12,773 

-6% 

13% 

15% 

20% 

26% 

26% 

13% 

15% 

23% 

25% 

24% 

SR 99 

N. of Seneca St 

13,178 

11,393 

-14% 

13% 

17% 

22% 

27% 

21% 

13% 

16% 

24% 

25% 

23% 


S. of J ackson St 

15,603 

15,263 

-2% 

14% 

17% 

22% 

26% 

22% 

14% 

19% 

23% 

23% 

22% 


S. of S Massachusetts St 

11,373 

10,962 

-4% 

14% 

18% 

22% 

25% 

21% 

15% 

19% 

23% 

22% 

21% 


N. of Spokane St 

11,064 

11,024 

0% 

15% 

18% 

22% 

25% 

21% 

15% 

19% 

23% 

22% 

21% 


Stantec 


5.37 






























































SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Model Development and Calibration 
March 3, 2017 


Table 5-32: Summary of SB Major Corridor Traffic Volumesand Temporal Profile (PM Period) 


Facility 

Section 


Volume 



Hourly ftofile (Observed) 



Hourly frofile (Estimated) 


Name 

Observed 

Estimated 

%Diff 

1:00 PM 

2:00 PM 

3:00 PM 

4:00 PM 

5:00 PM 

1:00 PM 

2:00 PM 

3:00 PM 

4:00 PM 

5:00 PM 


N. of Ravenna Blvd 

21,081 

20,673 

-2% 

24% 

23% 

19% 

16% 

18% 

23% 

22% 

18% 

18% 

19% 


At Ship Canal 

27,143 

25,431 

-6% 

23% 

22% 

19% 

17% 

19% 

21% 

22% 

19% 

19% 

19% 


S. of MercerSt 

25,671 

27,611 

8% 

24% 

21% 

18% 

17% 

20% 

19% 

22% 

21% 

20% 

17% 

1-5 

At Seneca St 

36,239 

31,592 

-13% 

20% 

20% 

20% 

20% 

20% 

19% 

21% 

20% 

21% 

20% 

S. of J ackson Street 

48,275 

47,177 

-2% 

18% 

19% 

21% 

21% 

21% 

18% 

20% 

21% 

21% 

19% 


At S Holgate St 

38,791 

40,964 

6% 

19% 

20% 

21% 

21% 

20% 

17% 

19% 

22% 

21% 

21% 


At Spokane Street 

31,956 

33,841 

6% 

19% 

20% 

21% 

21% 

19% 

15% 

19% 

21% 

22% 

22% 


At S Oregon Street 

46,048 

43,627 

-5% 

18% 

20% 

21% 

21% 

19% 

16% 

19% 

21% 

22% 

22% 


Facility 



Volume 



Hourly Rofile (Observed) 



Hourly frofile (Estimated) 


Name 

Section 

Observed 

Estimated 

%Diff 

1:00 PM 

2:00 PM 

3:00 PM 

4:00 PM 

5:00 PM 

1:00 PM 

2:00 PM 

3:00 PM 

4:00 PM 

5:00 PM 


S. of N 46th St Ramps 

9,196 

9,572 

4% 

16% 

19% 

22% 

22% 

21% 

15% 

18% 

19% 

24% 

23% 


At Ship Canal 

12,316 

14,649 

19% 

16% 

19% 

23% 

22% 

21% 

14% 

16% 

21% 

25% 

24% 


S. of MercerSt 

10,957 

11,826 

8% 

16% 

19% 

24% 

22% 

19% 

16% 

18% 

21% 

22% 

23% 

SR 99 

N. of Seneca St 

10,896 

12,464 

14% 

18% 

22% 

22% 

19% 

19% 

14% 

16% 

23% 

23% 

23% 


S. of J ackson St 

16,150 

17,016 

5% 

15% 

19% 

22% 

22% 

22% 

15% 

19% 

22% 

22% 

22% 


S. of S M a ssa c husetts St 

13,327 

12,977 

-3% 

13% 

18% 

22% 

23 % 

23% 

12% 

15% 

22% 

25% 

26% 


N. of Spokane St 

13,375 

12,901 

-4% 

14% 

19% 

22% 

23 % 

23% 

12% 

15% 

22% 

25% 

26% 


Stantec 


5.38 























































SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Model Development and Calibration 
March 3, 2017 


Table 5-33: D1A Model liavel Rattems by On-Ramp Locations (AM Period) 


Observed Estimated 


SR99 NB On-Ramp at West Seattle Bridge 

South Lake Union & north 

24% 

35% 

Downtown 

76% 

65% 

SR99 NB On-Ramp S. of Royal Broughham Way 

South Lake Union & north 

25% 

34% 

Downtown 

75% 

66% 

SR 99 SB Mainline at John St 

SO DO 

21% 

39% 

W Seattle/Duwamish & south 

79% 

61% 

SR 99 SB On-Ramp at Elliot Ave 

SO DO 

21% 

31% 

W Seattle/Duwamish & south 

79% 

69% 

SR99 SB On-Ramp at Columbia St 

SO DO 

13% 

7% 

W Seattle/Duwamish & south 

88% 

93% 


Green Lake/U District 

14% 

7% 


South Lake Union 

3% 

11% 

1-5 Mainline NBS. of S. Spokane St 

Downtown/Capitol Hill 

67% 

52% 


SO DO 

2% 

4% 


West Seattle 

15% 

27% 


Green Lake/U District 

18% 

6% 

1-5 NB On-Ramp from 1-90 Westbound 

South Lake Union 

14% 

12% 


Downtown/Capitol Hill 

67% 

82% 


South Lake Union 

1 % 

19% 

1-5 SB On-Ramp from NE45th St 

Downtown/Capitol Hill 

92 % 

78% 


SO DO 

0 % 

1% 


South Lake Union 

6% 

28% 

1-5 SB On-Ramp from NE50th St 

Downtown/Capitol Hill 

94% 

72% 


SO DO 

0% 

0% 


Table 5-34: DTA Model Travel Rattems by On-Ramp Locations (PM Period) 


Observed Estimated 


SR99 NB On-Ramp at West Seattle Bridge 

South Lake Union & north 

43% 

36% 

Downtown 

57% 

64% 

SR99 NB On-Ramp S. of Royal Broughham Way 

South Lake Union & north 

40% 

45% 

Downtown 

60% 

55% 

SR99 SB Mainline at J ohn St 

SO DO 

17% 

33% 

W Seattle/Duwamish & south 

83% 

67% 

SR99 SB On-Ramp at Elliot Ave 

SO DO 

11% 

9% 

W Seattle/Duwamish & south 

89% 

91% 

SR99 SB On-Ramp at Columbia St 

SO DO 

4% 

0% 

W Seattle/Duwamish & south 

96% 

100% 


Green Lake/U District 

12% 

5% 


South Lake Union 

3% 

15% 

1-5 Mainline NB S. of S. Spokane St 

Downtown/Capitol Hill 

66% 

53% 


SO DO 

4% 

6% 


West Seattle 

15% 

20% 


Green Lake/U District 

20% 

5% 

1-5 NB On-Ramp from 1-90 Westbound 

South Lake Union 

11% 

24% 


Downtown/Capitol Hill 

69% 

71% 


South Lake Union 

13% 

22% 

1-5 SB On-Ramp from NE45th St 

Downtown/Capitol Hill 

84% 

77% 


SO DO 

3% 

1% 


South Lake Union 

6% 

32% 

1-5 SB On-Ramp from NE50th St 

Downtown/Capitol Hill 

94% 

67% 


SO DO 

0% 

1% 


Stantec 


5.39 
































SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Model Development and Calibration 
March 3, 2017 


Table 5-35: Comparison of NE^EB Average Speeds (AM Period) 



Observed Speed 

Estimated Speed 


From 

To 

6:00-7:00 

7:00-8:00 

8:00-9:00 

6:00-7:00 

7:00-8:00 

8:00-9:00 


Ship Canal/N 36th St 

N 45th a 

43 

45 

42 

45 

44 

44 


6th Ave N 

Ship Canal/N 36th a 

46 

45 

46 

45 

45 

45 


Mercer St 

6th Ave N 

45 

44 

43 

44 

44 

44 

SR 99 

Denny Way 

Mercer St 

41 

42 

39 

40 

39 

38 

Bell St 

Denny Way 

43 

45 

43 

40 

40 

40 

Seneca a 

Bell a 

46 

46 

34 

41 

40 

40 


SAtlantic a 

Seneca a 

43 

37 

31 

39 

32 

29 


W Seattle Br 

SAtlantic St 

43 

37 

20 

48 

33 

16 


AVG HOURLY 

44 

42 

36 

43 

39 

35 







Wall a 

Mercer a 

15 

16 

16 

19 

18 

18 


aewart a 

Wall a 

16 

19 

19 

24 

24 

22 

2 

Madison a 

aewart a 

15 

16 

15 

15 

15 

15 

< 

Columbia a 

Madison a 

15 

16 

13 

23 

23 

20 

2 

S Royal Brougham Way 

Columbia St 

17 

17 

14 

23 

24 

24 


SSpokane a 

SRoyal Brougham Way 

24 

22 

15 

23 

21 

17 


AVG HOURLY 

16 

17 

16 

22 

21 

19 






Battery a 

Broad a 

17 

12 

14 

17 

21 

16 

% 

< 

Madison a 

Battery a 

17 

16 

15 

21 

21 

20 

2nd Avenue Ext 

Madison a 

18 

18 

15 

21 

21 

21 

£ 

SRoyal Brougham Way 

2nd Avenue Ext 

21 

19 

14 

17 

18 

16 


SSpokane a 

SRoyal Brougham Way 

22 

23 

20 

24 

23 

21 


AVG HOURLY 

20 

19 

17 

21 

21 

20 I 






NE 40th a 

NE 50th a 

65 

63 

59 

59 

59 

59 


SR-520 On-Ramp 

NE 40th a 

62 

62 

57 

59 

57 

56 


Mercer a On-ramp 

SR-520 On-Ramp 

62 

60 

52 

57 

54 

50 


Denny Way 

Mercer St On-Ramp 

62 

60 

57 

59 

58 

58 


Pike a 

Denny Way 

60 

58 

64 

56 

56 

53 

in 

Seneca a 

Pike a 

55 

52 

48 

54 

54 

54 


J amesa 

Seneca a 

51 

43 

38 

51 

52 

53 


SHolgate St 

S Dearborn a 

43 

29 

42 

56 

57 

57 


S Forest a 

SHolgate a 

40 

33 

29 

52 

52 

52 


Spokane a/ W Seattle BrExit 

S Forest a 

39 

26 

23 

27 

28 

50 


AVG HOURLY 

53 

47 

46 

54 

53 

54 





Boren 

Ave 

Madison a 

Denny Way 

15 

17 

14 

19 

19 

17 

S J a c kso n a 

Madison a 

16 

15 

13 

21 

21 

21 

AVG HOURLY 


13 

13 

16 

20 

20 

19 I 






4th Ave S 

6th Ave S 

37 

34 

29 

39 

36 

28 

8 

6th Ave S 

O n-Ra m p fro m 1-5 N B 

45 

37 

28 

60 

60 

59 


AVG HOURLY 


41 

35 

27 

52 

51 

47 





Stantec 


5.40 





























































SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Model Development and Calibration 
March 3, 2017 


Table 5-36: Comparison of SB/ V® Average Speeds (AM Period) 



Observed Speed 

Estimated Speed 


From 

To 


6:00-7:00 

7:00-8:00 

8:00-9:00 

6:00-7:00 

7:00-8:00 

8:00-9:00 


N 46th St 

Ship Canal/N 36th St 


43 

40 

26 

45 

44 

43 


Ship Canal/N 36th St 

6th Ave N 


42 

38 

25 

45 

44 

43 


6th Ave N 

MercerS: 


41 

36 

26 

44 

43 

42 


MercerS: 

DennyWay 


43 

34 

31 

39 

38 

31 

k 

Denny Way 

Bell St 


45 

42 

41 

40 

40 

40 


Bell St 

Columbia St 


46 

36 

31 

43 

43 

38 


Columbia 9: 

SAtlantic 9: 


48 

42 

29 

42 

41 

38 


SAtlantic St 

Spokane/W Seattle Bridge 


49 

48 

50 

43 

43 

43 


AVG HOURLY 


45 

41 

34 

43 

42 

40 


Denny Way 

Battery St 


16 

15 

13 

21 

20 

20 


Battery St 

Stewart St 

13 

14 

12 

21 

21 

18 

g 

Stewart St 

Madison St 


13 

13 

11 

16 

16 

16 

< 

Madison St 

Columbia St 


13 

12 

12 

13 

11 

8 

3 

Columbia St 

SRoyai Brougham Way 


15 

13 

13 

20 

20 

18 


SRoyai Brougham Way 

SSpokane St 


23 

20 

21 

22 

21 

20 


AVG HOURLY 


17 

16 

16 

20 

20 

19 

g 

2nd Ave Ext 

iSRoyal Brougham Way 


21 

19 

18 

15 

16 

13 

< 

SRoyai Brougham Way 

SSpokane St 


26 

23 

24 

28 

27 

25 

i 

AVG HOURLY 


25 

22 

23 

25 

24 

22 





s > 

SWashington St 

SDearbom St 

16 

16 

16 

19 

16 

16 

s < 

AVG HOURLY 


16 

16 

16 

19 

16 

16 


N 59th St_ 

|N 45th St 


61 

39 

20 

59 

58 

44 


'N45th'st 

1 SR 520 


58 

42 

29 

58 

53 

44 


SR 52 0 

!E Nelson PI 


61 

55 

45 

58 

53 

48 


E Nelson PI 

I Denny Way 


60 

48 

35 

57 

45 

23 


DennyWay 

Pike St_ 


61 

45 

36 

52 

22 

16 

in 

Pike St 

Seneca St 


61 

50 

46 

46 

21 

22 


Seneca St_ 

J amesSt 


61 

47 

48 

55 

51 

39 


SDearbomSt | 

SHolgate St 


61 

47 

53 

58 

33 

13 


SHolgate St_ 

SForest St_ 


60 

54 

57 

52 

25 

17 


S Fo rest St 

SSpokane St 


64 

60 

61 

56 

42 

34 


AVG HOURLY 


61 

49 

43 

56 

42 

31 


N 45th St I 

]SR520 


64 

57 

36 

60 

59 

60 

1 

SR520 

I Mercer St 


62 

46 

24 

60 

58 

43 

Q. 

Mercer St 

!0live Way 


58 

43 

28 

59 

56 

29 

Q 

Olive Way 

iSeneca St 


59 

46 

44 

59 

30 

17 

in 

Seneca St 

iYesler Way 


61 

44 

51 

31 

14 

7 


AVG HOURLY 


61 

49 

34 

57 

48 

35 

C A) 

DennyWay 

jMadison St 

12 

12 

12 

15 

14 

14 

£ $ 
o < 

Madison St 

SJackson St 

15 

15 

15 

16 

16 

13 

m 

AVG HOURLY 


14 

13 

14 

15 

15 

14 


Off-Ramp to Rainier Ave SB 

Off-Ramp to 1-5 NB 

60 

38 

31 

56 

54 

56 

8 

Off-Ramp to 1-5 NB 

5th Ave S 

58 

43 

41 

52 

52 

52 


5th Ave S 

4th Ave S 

37 

32 

29 

28 

27 

23 


AVG HOURLY 


54 

39 

36 

49 

48 

49 





Stantec 


5.41 



































SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 
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Table 5-37: Comparison of NE^EB Average Speeds (PM Period) 



Observed Speed 

Estimated Speed 


From 

To 

1:00-2:00 

2:00-3:00 

3:00-4:00 

4:00-5:00 

5:00-6:00 

LOO-2:00 

2:00-3:00 

3:00-4:00 

4:00-5:00 

5:00-6:00 


Ship Canal / N 36th St 

N 45th a 

41 

39 

41 

43 

42 

45 

44 

44 

43 

43 


6th Ave N 

Ship Canal / N 36th a 

42 

41 

46 

44 

44 

45 

45 

45 

45 

45 


Mercer St 

6th Ave N 

43 

39 

43 

43 

42 

44 

44 

44 

44 

44 

SR 99 

Denny Way 

Mercera 

39 

41 

37 

25 

17 

39 

39 

38 

37 

37 

Bell St 

Denny Way 

41 

46 

41 

31 

13 

40 

40 

40 

40 

40 

Seneca a 

Bell a 

44 

46 

46 

40 

16 

43 

43 

42 

42 

42 


SAtlantic a 

Seneca a 

43 

42 

39 

38 

33 

41 

41 

39 

38 

39 


W Seattle Br 

SAtlantic a 

50 

47 

50 

53 

42 

48 

48 

48 

48 

48 


AVG HOURLY 


44 

43 

44 

42 

35 

44 

44 

43 

43 

43 







Wall a 

Mercera 

16 

17 

18 

16 

16 

20 

19 

19 

19 

18 


aewart a 

Wall a 

15 

17 

16 

17 

16 

26 

25 

24 

24 

22 

2 

Madison a 

Stewart a 

14 

15 

14 

14 

12 

16 

16 

16 

16 

16 

< 

Columbia a 

Madison a 

16 

16 

17 

15 

13 

17 

17 

17 

16 

18 

2 

SRoyal Brougham Way 

Columbia a 

16 

14 

19 

14 

14 

23 

23 

21 

15 

16 


SSpokane St 

SRoyal Brougham Way 

19 

22 

20 

18 

18 

22 

21 

18 

18 

17 


AVG HOURLY 

15 

16 

18 

15 

15 

22 

21 

19 

18 

18 






Battery a 

:Broad a 

16 

15 

13 

15 

13 

18 

18 

17 

17 

17 

2 

< 

Madison a 

Battery St 

17 

18 

16 

15 

13 

24 

23 

23 

23 

23 

2nd Avenue Ext 

:Madison a 

18 

18 

17 

16 

15 

21 

21 

21 

20 

20 

§ 

SRoyal Brougham Way 

2nd Avenue Ext 

20 

20 

18 

19 

18 

17 

17 

18 

18 

19 


SSpokane a 

SRoyal Brougham Way 

23 

24 

24 

23 

23 

23 

22 

22 

23 

23 


AVG HOURLY 


20 

21 

19 

18 

18 

22 

21 

21 

21 

21 






NE 40th a 

NE 50th a 

63 

61 

57 

23 

30 

59 

57 

55 

54 

55 


SR-520 On-Ramp 

NE40th a 

61 

58 

56 

27 

28 

59 

58 

55 

51 

53 


Mercer a On-ramp 

!SR-520 On-Ramp 

60 

57 

50 

28 

23 

56 

53 

52 

50 

52 


Denny Way 

iMercer a On-Ramp 

62 

58 

45 

33 

19 

59 

58 

58 

58 

58 


Pike a 

iDenny Way 

62 

60 

45 

38 

19 

53 

51 

53 

53 

52 

to 

Seneca a 

;Pike a 

57 

57 

45 

45 

30 

56 

55 

53 

53 

53 


Jamesa 

iSeneca a 

59 

55 

47 

48 

39 

57 

56 

55 

56 

57 


SHolgate a 

Jamesa 

58 

53 

36 

28 

29 

56 

54 

50 

54 

54 


S Forest a 

SHolgate a 

53 

50 

34 

35 

31 

52 

51 

51 

50 

51 


Spokane a/W Seattle BrExit 

S Forest a 

57 

50 

31 

36 

33 

38 

17 

29 

50 

55 


AVG HOURLY 

59 

56 

44 

32 

27 

54 

51 

51 

52 

54 






SR-520 Off-Ramp 

N E 45th a 

63 

63 

61 

53 

53 

59 

31 

31 

60 

60 

g 

Mercer a On-Ramp 

SR-520 Off-Ramp 

64 

63 

61 

55 

52 

60 

60 

60 

60 

60 

£ 

Q. 

Olive Way 

Mercera On-Ramp 

60 

61 

53 

53 

48 

59 

59 

59 

59 

59 

l2 

Seneca a 

Olive Way 

58 

57 

47 

50 

36 

60 

60 

59 

59 

59 

LO 

1-5 Express NB Entranee 

Seneca a 

55 

51 

43 

39 

39 

48 

42 

37 

38 

38 


AVG HOURLY 

61 

61 

56 

52 

48 

58 

52 

52 

58 

58 





Boren 

Ave 

Madison a 

Denny Way 

14 

16 

14 

11 

13 

20 

19 

19 

19 

19 

SJ ackson a 

Madison a 

15 

14 

17 

15 

14 

16 

15 

15 

15 

15 

AVG HOURLY 

15 

15 

15 

13 

13 

18 

18 

17 

17 

17 






4th Ave S 

6th Ave S 

31 

26 

24 

26 

23 

35 

33 

30 

13 

4 

8 

6th Ave S 

On-Ramp from 1-5 NB 

45 

44 

38 

42 

44 

60 

60 

59 

60 

60 


AVG HOURLY 

40 

38 

33 

37 

37 

50 

49 

48 

42 

38 
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Table 5-38: Comparison of SIVWB Average Speeds (PM Period) 



Observed Speed 

Estimated Speed 


From 

To 

1:00-2:00 

2:00-3:00 

3:00-4:00 

4:00-5:00 

5:00-6:00 

1:00-2:00 

2:00-3:00 

3:00-4:00 

4:00-5:00 

5:00-6:00 


N 46th St 

Ship Canal/N 36th a 

42 

41 

43 

41 

41 

45 

45 

44 

44 

44 


Ship Canal/N 36th St 

6th Ave N 

43 

43 

43 

43 

42 

45 

44 

44 

44 

44 


6th Ave N 

Mercer a 

43 

42 

41 

31 

39 

44 

44 

44 

43 

43 

£ 

Mercer St 

Denny Way 

39 

40 

34 

18 

26 

39 

39 

39 

39 

38 

ec 

Denny Way 

Bell a 

41 

43 

32 

13 

17 

40 

40 

40 

40 

40 

U) 

Bell St 

Columbia a 

41 

43 

19 

11 

10 

43 

42 

27 

17 

12 


Columbia St 

SAtlantic a 

41 

37 

32 

29 

28 

41 

40 

39 

39 

39 


SAtlantic St 

Spokane/W Seattle Bridge 

49 

50 

50 

48 

51 

43 

43 

43 

43 

43 


AVG HOURLY 

43 

43 

39 

32 

35 

43 

42 

40 

38 

38 







Denny Way 

Battery a 

13 

17 

14 

13 

16 

28 

27 

27 

25 

25 


Battery St 

aewart a 

13 

14 

13 

14 

13 

19 

20 

19 

17 

18 


Stew art St 

Madison a 

13 

12 

12 

11 

9 

16 

15 

16 

16 

14 

< 

Madison St 

Columbia a 

14 

14 

14 

9 

8 

18 

14 

4 

2 

1 

2 

Columbia St 

SRoyal Brougham Way 

15 

16 

13 

13 

11 

19 

18 

18 

17 

17 


SRoyal Brougham Way 

SSpokane St 

22 

22 

21 

19 

18 

21 

21 

20 

19 

18 


AVG HOURLY 


17 

17 

16 

15 

14 

21 

20 

19 

18 

17 






% 

2nd Ave Ext 

SRoyal Brougham Way 

22 

22 

23 

23 

21 

16 

16 

13 

13 

12 

< 

SRoyal Brougham Way 

SSpokane St 

23 

22 

23 

23 

22 

26 

27 

26 

25 

24 ! 

i 

AVG HOURLY 


22 

22 

23 

23 

22 

24 

24 

23 

22 

21 





£ % 

SWashington a 

|SDearborn a 

16 

17 

15 

16 

16 

20 

18 

16 

16 

15 

m < 

AVG HOURLY 

16 

17 

15 

16 

16 

20 

18 

16 

16 

15 







N 59th a 

N 45th a 

45 

30 

13 

10 

13 

59 

60 

60 

60 

60 


N 45th a 

SR 520 

41 

26 

15 

12 

15 

57 

56 

59 

59 

58 


SR 520 

E Nelson PI 

40 

23 

12 

11 

13 

57 

56 

58 

57 

49 


E Nelson PI 

Denny Way 

33 

23 

19 

18 

19 

55 

55 

34 

17 

9 


Denny Way 

Pike a 

33 

28 

24 

23 

24 

42 

40 

14 

11 

11 

in 

Pike a 

Seneca a 

47 

42 

40 

35 

37 

33 

33 

18 

18 

17 


Seneca a 

J amesa 

50 

48 

45 

38 

42 

54 

54 

53 

50 

37 


Jamesa 

fSHolgate St 

56 

50 

45 

39 

42 

59 

59 

59 

45 

20 


SHolgate a 

S Fo rest a 

57 

52 

50 

50 

49 

55 

53 

35 

22 

21 


S Fo rest a 

SSpokane a 

59 

59 

58 

58 

58 

56 

54 

46 

34 

34 


AVG HOURLY 

46 

37 

30 

28 

30 

55 

54 

48 

41 

34 





c 

Denny Way 

Madison a 

13 

13 

14 

14 

13 

13 

13 

13 

12 

11 

£ 5 

5 < 

Madison a 

SJackson a 

14 

16 

15 

13 

14 

16 

16 

15 

14 

6 

i2 ^ 

AVG HOURLY 


14 

15 

14 

14 

13 

15 

14 

14 

13 

9 






Off-Ramp to Rainier Ave SB 

Off-Ramp to 1-5 NB 

59 

51 

36 

50 

47 

59 

59 

59 

59 

59 

8 

Off-Ramp to 1-5 NB 

5th Ave S 

59 

49 

36 

43 

43 

53 

53 

53 

53 

53 


5th Ave S 

4th Ave S 

29 

31 

31 

33 

34 

28 

26 

24 

23 

23 


AVG HOURLY 

53 

46 

35 

43 

42 

51 

50 

50 

50 

50 
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5.6 FUTURE YEAR MODEL DEVELOPMENT 

Once the 2015 regional model and DTA model achieved acceptable calibration of existing 
conditions, the future year models were developed. Using the modelthatwascalibrated to the 
observed 2015 conditions, the travel pattemsforthe near-term horizon year2020 and long-term 
year2040were estimated and provided via subarea extraction for use in estimating the traffic 
and revenue forecasts in the subsequent DTA modeling process. 

5.6.1 MODEL INPUT ASSUMPTIONS 

The PSRC trip-based model that underwent several refinements in the model calibration effort 
wasused to estimate the regional travel patterns that formed the basis forthe SR99TS(R 
forecasts. Forthe horizon yearforecasts, the model inputswere updated to include the following 
information: 

• Updated socioeconomic estimates for year 2020 and 2040 

• Updated highway and transit networks reflecting currently anticipated improvements 

5.6.1.1 Future Yea r Soc ioec onomic Assumptions 

Asdetailed in Chapter4ofthisreport, the future year2020and 2040socio-economic data (SED) 
forecasts were estimated by BERK Consulting. BERKconducted an independent review of 
available regional and subarea land use forecast products forthe Central Puget Sound region, 
that included several sources. Those sources include PSRC's2015 Regional Macroeconomic 
Forecast and the Estimated Growth Capacity by Parcel and Land Use Vision Forecast (LUV) 
Version 1.0. Based on this review, necessary adjustments we re made to develop revised forecast 
data estimatesthat are suitable forthe development of investment grade traffic and revenue 
forecasts.The base and future yearestimatesfortotal householdsare summarized with 
corresponding compound annual growth rates(CAGR) in Table 5-39, while the corresponding 
comparisonsfortotal employment are summarized in Table 5-40. 


Table 5-39: Summary of Total Households 


County 

Total Households 

CAGR 

2015 

2020 

2040 

2015-20 

2020-40 

King 

855,382 

931,987 

1,101,613 

1.7% 

0.8% 

Kitsa p 

107,124 

111,575 

143,472 

0.8% 

1.3% 

Pierce 

326,829 

355,349 

460,457 

1.7% 

1.3% 

Snohomish 

287,827 

316,722 

404,516 

1.9% 

1.2% 

Total 

1,577,162 

1,715,632 

2,110,058 

1.7% 

1.0% 
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Table 5-40: Summary of Total Employment 



Total Employment 

CAGR 

Luuiuy 

2015 

2020 

2040 

2015-20 

2020-40 

King 

1,389,503 

1,463,676 

1,886,067 

1.0% 

1.3% 

Kitsa p 

103,946 

107,621 

137,257 

0.7% 

1.2% 

Pierce 

364,102 

376,181 

503,293 

0.7% 

1.5% 

Snohomish 

328,174 

343,110 

457,274 

0.9% 

1.4% 

Total 

2,185,725 

2,290,588 

2,983,891 

0.9% 

1.3% 


5.6.1.2 Highway and Transit Networks 

PSRC provided two model yearscenariosaspart of the official v4.03 model release, including 
the 2010 base yearand 2040 long-range forecast. Aspart of the future yearmodel network 
preparation effort, the 2040 PSRC model highway and transit networkswere reviewed in 
conjunction with a list of relevant projects in PSRC's2040 regional transportation plan (RTP). 

Based on this review, a total of 12 funded or conditionally-funded future year highway and 
transit pro jects we re identified with corresponding completion yearsbetween 2017 and 2040. 
These projects have been incorporated into the PSRC 2040 network and are consistent with the 
project descriptions In addition, a total of 37 relevant unprogrammed/candidate projects 
identified from the transportation plan were also incorporated into the 2040 PSRC model 
network.The projectsthat were deemed significant and releva ntforthis ana lysis included: 

• 6 projects relating to conversion of existing HOV lanesto HOTfacilitieson 1-5,1-90 and 
SR 520; 

• 15 projects directly relating to improvements a long 1-405 corridor, and; 

• An additional travel lane on 1-5 northbound direction between Seneca to MercerSt. 

The project team finalized the 2040 background network assumptions by adopting the PSRC 
model networks, with the exclusion of HOT-lane conversionson 1-5,1-90 and SR 520 asdirected by 
WSDOT. Forthe near-term 2020 horizon year, the relevant funded orconditionally-funded future 
yearhighway and transit projects were identified and incorporated into the 2015 base year 
model network to create the final 2020 networks 

For both year 2020 and 2040, the network assumptions related to the SR 99 Tunnel Project 
include: 

• A 2-mile long SR99 toll tunnel with northern accessat MercerSt and southern access 
at S. Dearborn St; 

• Otherrelated roadway projects including surface street connections in the vicinity of 
the northern and southern porta Is as part of the Alaskan Way Viaduct Replacement 
project; 

• A new Alaskan Way and surface streetalong the waterfront that connectsSR 99 to 
downtown. 

5.6.2 MODEL RESULTS 

The total person tripsproduced bythe regionalTDM foryear2020and 2040are summarized ata 
county level in Table 5-41, along with the base yearestimatesforcomparison purpose. As noted 
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in the table, the CAGRare comparable with the growth in total householdsforcorresponding 
periods. Similarly, the commercial vehicle tripsare also summarized in Table 5-42 for individual 
model years. Asanticipated, the growth in commercial vehicle traffic correspond well with the 
growth in total employment. 

The daily person trip mode shares as estimated by the regionalfDM are summarized in Table 
5-44. At the regional level, a gradual increase in non-private auto modes(i.e. transitand 
walk/bike) isobserved from 2015 to 2040. Focusing on the growth of traffic pertinent to the study 
area, the mode shares for daily person tripsforthe Seattle CBD follow a similartiend with the 
decreasing usage of private vehicles However, within the CBD, the trend is mote accelerated, 
possiblydue to the higherpercentage of short distance tripsforareaswith higherpopulation 
and employment density. 


Table 5-41: Summary of Regional Daily Total Person Trip End Reduction 



Person Trips 

CAGR 

Louiuy 

2015 

2020 

2040 

2015-20 

2020-40 

King 

8,414,683 

9,160,834 

10,891,212 

1.7% 

0.9% 

Kitsa p 

1,013,745 

1,070,245 

1,375,983 

1.1% 

1.3% 

Pierce 

3,158,982 

3,441,566 

4,469,016 

1.7% 

1.3% 

Snohomish 

2,832,557 

3,149,145 

4,088,301 

2.1% 

1.3% 

Total 

15,419,967 

16,821,790 

20,824,512 

1.8% 

1.1% 


Table 5-42: Summary of Regional Daily Total Commercial Trip Bid Production 


County 

Commercial Vehicle Trips 

CAGR 

2015 

2020 

2040 

2015-20 

2020-40 

King 

282,599 

302,038 

372,274 

1.3% 

1.1% 

Kitsa p 

22,875 

23,883 

30,352 

0.9% 

1.2% 

Pierce 

77,022 

80,453 

105,260 

0.9% 

1.4% 

Snohomish 

77,725 

81,203 

102,802 

0.9% 

1.2% 

Total 

460,221 

487,577 

610,687 

1.2% 

1.1% 


Table 5-43: Daily Person Trip Mode Shares 


Mode 

2015 

2020 

2040 

Regional 

CBD 

Regional 

CBD 

Regional 

CBD 

sov 

6,187,610 

158,820 

6,729,060 

161,120 

7,792,890 

172,520 

HOV (2+) 

6,297,590 

229,060 

6,849,000 

231,650 

8,464,620 

259,400 

Tra nsit 

555,020 

107,060 

601,630 

112,090 

881,030 

133,660 

Walk/Bike 

1,846,090 

207,640 

2,057,840 

243,630 

2,824,370 

338,880 


Stantec 


5.46 








































SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Model Development and Calibration 
March 3, 2017 


Table 5-44: Daily Person Trip Mode Shares (Percentages) 



2015 

2020 

2040 

moae 

Regional 

CBD 

Regional 

CBD 

Regional 

CBD 

sov 

41.6% 

22.6% 

41.4% 

21.5% 

39.0% 

19.1% 

HOV (2+) 

42.3% 

32.6% 

42.2% 

30.9% 

42.5% 

28.7% 

Tra nsit 

3.7% 

15.2% 

3.7% 

15.0% 

4.4% 

14.8% 

Walk/Bike 

12.4% 

29.6% 

12.7% 

32.6% 

14.1% 

37.4% 


The daily vehicle screenline traffic in the detailed study area is summarized in Table 5-45. As 
discussed above, the growth in vehicular traffic forthe study area should be more moderate in 
the future compared to the regional level, asthe growth in traffic forthe primary study area 
would be suppressed by the mode shifts a way from vehicular traffic in the CBD area.The 
increased level of annual growth in the longer-term future between year2020 and 2040 may 
indicate growth in externa l-extemal'through' traffic movementsfacilitated by the highway 
network improvements within the Puget Sound region not directly produced orattracted to the 
study area. In addition with more growth in both employment and housing in the CBD, an 
increase in walking and biking tripsoccurs. 


Table 5-45: Summary of N-S Daily Vehicle Scieenline Traffic 


Seri 

Code 

Screenline Name 

Model Estimated Traffic 

CAGR 

2015 

2020 

2040 

2015-20 

2020-40 



NB 

SB 

NB 

SB 

NB 

SB 

NB 

SB 

NB 

SB 

NS-1 

Ship Canal 

244,947 

246,419 

250,322 

254,540 

266,218 

271,856 

0.4% 

0.7% 

1.2% 

1.3% 

NS-2 

S. of Mercer St 

230,399 

204,999 

268,749 

243,848 

269,972 

253,218 

3.1% 

3.5% 

0.1% 

0.8% 

NS-3 

N. of Seneca St 

217,350 

214,908 

226,092 

222,202 

244,658 

240,773 

0.8% 

0.7% 

1.6% 

1.6% 

NS-4 

S. of SJ ackson St 

215,657 

221,915 

234,243 

229,993 

250,502 

242,543 

1.7% 

0.7% 

1.4% 

1.1% 

NS-5 

S. of S Massachusetts St 

194,180 

187,191 

193,384 

193,045 

206,129 

197,065 

-0.1% 

0.6% 

1.3% 

0.4% 

NS-6 

N. of Spokane St 

173,055 

160,212 

172,339 

166,039 

180,967 

167,324 

-0.1% 

0.7% 

1.0% 

0.2% 


Asdescribed earlierin thischapter, a subarea extraction procedure wasutilized to obtain the 
vehicle demand matrices traversing the DTA model subarea. The relevant time period demand 
matricesforthe subarea extracted from the regionallDM are summarized in Table 5-46, with the 
annual growth between respective model years summarized in Table 5-47. The growth trends 
are considered to be more representative ofthe loca I traffic growth within the studyarea where 
growth in vehicle tripsisoffset by substantial shifts from private vehiculartravel modes. 

While the standard vehicle modesare retained from the base yearDTA model, the trip purpose 
stratification forprivate vehicle modesare also maintained forthe required purposes used in the 
toll diversion modeling, which are defined as: 

• Home-Based Work(HBW) 

• Home-Based Other(HBO)—including Home-Based College, Home-Based School, 
Home-Based Shopping and Home-Based Othertrip purposes, and; 

• Non-Home-Based (NHB)—including Non-Home-Based Workand Non-Home-Based 
Othertrip purposes. 

Priorto proceeding with the DTA modeling effort, the adjustment matrices(or'delta trip' 
matrices) to the regionallDM traversal matriceswere applied to the initial time period matrices 
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to create the "final” trip matrices The delta trip matriceswere calculated asthe differences 
between the "initial" base yeartraversal matricesand the refined trip matrices modified from 
the initial matrices as part of the DTA model calibration effort. The delta trip matricesare 
maintained in origin-destination format with unique values specified forindividual zonal pairs. 
The final tripsforyear 2020 and 2040 and the percentage difference to the initial trips a re 
summarized in Table 5-48, showing nominal differences in magnitude, which are of the level of 
localized refinements in the study area. 

Table 5-46: Summary of Subaiea Traversal Demand by Vehicle Class 


... . AM (6:00 to 9:00) Mid-Day (9:00 to 3:00) PM (3:00 to 6:00) 

Vehicle Class ^S^SE 



2015 

2020 

2040 

2015 

2020 

2040 

2015 

2020 

2010 

sov 

218,737 

228,032 

236,858 

415,062 

426,274 

437,821 

243,309 

251,525 

261,310 

HOV2 

36,737 

38,616 

44,080 

90,375 

92,342 

101,646 

67,111 

69,097 

78,039 

HOV3+ 

17,265 

18,168 

21,821 

48,196 

49,333 

55,769 

33,119 

34,139 

40,127 

Light Truck 

21,905 

23,017 

27,921 

39,007 

41,185 

49,816 

27,009 

28,305 

34,420 

Medium Truck 

5,780 

5,987 

7,380 

11,612 

12,159 

14,986 

5,649 

5,855 

7,234 

Heavy Truck 

5,711 

6,140 

7,477 

12,770 

13,898 

16,988 

5,140 

5,541 

6,744 

Total 

306,134 

319,960 

345,537 

617,021 

635,192 

677,026 

381,338 

394,463 

427,873 


Table 5-47: Growth in Subarea Vehicle Demand (CAGR) 



AM 

MD 

PM 

vemcie Liass 

2015-20 

2020-40 

2015-20 

2020-40 

2015-20 

2020-40 

SOV 

0.8% 

0.2% 

0.5% 

0.1% 

0.7% 

0.2% 

HOV2 

1.0% 

0.7% 

0.4% 

0.5% 

0.6% 

0.6% 

HOV3+ 

1.0% 

0.9% 

0.5% 

0.6% 

0.6% 

0.8% 

Light Truck 

1.0% 

1.0% 

1.1% 

1.0% 

0.9% 

1.0% 

Medium Truck 

0.7% 

1.1% 

0.9% 

1.1% 

0.7% 

1.1% 

Heavy Truck 

1.5% 

1.0% 

1.7% 

1.0% 

1.5% 

1.0% 

Total 

0.9% 

0.4% 

0.6% 

0.3% 

0.7% 

0.4% 
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Table 5-48: Summary of Subarea Traversal Demand by Vehicle Class with Calibration Adj. 


Vehicle Class 

AM (6:00 to 9:00) 

Mid-Day (9:00 to 3:00) 

PM (3:00 to 6:00) 

2020 

2040 

2020 

2040 

2020 

2040 


Trips 

%Diff 

Trips 

%Diff 

Trips 

%Diff 

Trips 

%Diff 

Trips 

%Diff 

Trips 

%Diff 

sov 

229,619 

0.7% 

238,603 

0.7% 

432,616 

1.5% 

444,601 

1.5% 

252,127 

0.2% 

261,855 

0.2% 

HOV2 

37,910 

-1.8% 

43,392 

-1.6% 

93,493 

1.2% 

102,667 

1.0% 

67,610 

-2.2% 

77,084 

-1.2% 

HOV3+ 

17,975 

-1.1% 

21,526 

-1.4% 

49,783 

0.9% 

56,119 

0.6% 

33,833 

-0.9% 

39,615 

-1.3% 

Light Truck 

23,656 

2.8% 

28,578 

2.4% 

42,826 

4.0% 

51,503 

3.4% 

28,410 

0.4% 

34,535 

0.3% 

Medium Truck 

6,156 

2.8% 

7,560 

2.4% 

12,823 

5.5% 

15,665 

4.5% 

6,086 

3.9% 

7,479 

3.4% 

Heavy Truck 

6,381 

3.9% 

7,727 

3.3% 

14,578 

4.9% 

17,720 

4.3% 

5,744 

3.7% 

6,956 

3.1% 

Total 

321,697 

0.5% 

347,386 

0.5% 

646,120 

1.7% 

688,274 

1.7% 

393,810 

-0.2% 

427,523 

-0.1% 


5.7 FUTURE SUBAREA DYNAMIC TRAFTTC ASSIGNMENT MO DEL 

Model enhancement was performed to incorporate toll diversion modeling methodology to the 
DTA model. The relevant model input assumptions and corresponding resultsare summarized 
and discussed in the following sections 

5.7.1 MODEL INPUT ASSUMPTIONS 

The DTA model assumptions and corresponding refinement from 2015 base yearare summarized 
in this section, including: 

• Future yeartravel demand matrices 

• Highway and transit networks 

• Toll Diversion modeling parameters 

5.7.1.1 Future year travel demand matrices 

This section documents the establishment of future yeartrip matrices for DTA forthe toll diversion 
modeling process. The specification of the travel demand and vehicle classes a cross different 
modeling platformsare summarized in Table 5-49, where the additional demand classesand 
appropriate toll choice type stratification required by toll diversion modeling are shown. 
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Table 5-49: Future Year Model Demand Classes Specification 



In addition to the three travel demand purposesforthe private vehicle modesasdescribed in 
the earliersection, each trip purpose is stratified by toll choice type foreach vehicle type group. 
Ihe process to allocate vehicle trips into corresponding toll choice typeswill be discussed laterin 
thisdocument. 

1. Free -Tripsthatdo not use SR 99 

2. ETC - toll road usersthat utilize a transponder(i.e. Good-to-Go!) asthe payment method 

3. PBM - toll road usersthat use pay-by-mail as a payment method, subject to $2 surcharge 

“The outputs from the toll diversion model include 36 demand matrices Due to the limitation of 
demand classesin Dynameq, the initial six vehicle classesare consolidated into the following 
vehicle classes: 

• Low Occupancy Vehicles (LOV)—including SOV and Light Trucks 

• High Occupancy Vehicles (HOV)—including HOV2 and HOV3+ 

• Medium Trucks 

• Heavy Trucks 

5.7.1.2 Highway and Transit Networks 

The year2020and 2040 DTA model networkswere updated accordingly from 2015 base year 
version. The future year DTA model networks include the SR 99 toll tunnel with other related 
roadway surface street projects in the northern and southern portals, aswell asthe new Alaskan 
Way and surface streetalong the waterfront. Asdiscussed in the regionallDM network 
assumptions earlier in the document, the list of future year background projects relevant to the 
DTA subarea network wassourced from PSRC's2040 RTP. The notable background projects 
include: 

• SR 520 Bridge Replacement and HOV Program 

• 1-90-Two-WayTransit and HOV Operations 

• 1-5 - NB Seneca to SR 520 - Mobility Improvements 
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5.7.1.3 loll Diveision Modeling fcrameteis 

The toll diversion model adopted forthisproject is based on the process initially developed in 
2001forthe Central TexasTumpike System (CTF5) in Austin, Texas. This model had successfully 
predicted traffic and revenue forseveral new toll roadsand wasrecently recalibrated to 
replicate current conditions. The diversion model is essentia Ilya logit-based route choice model 
embedded within a DTA assignment routine to allocate traffic into appropriate toll-usage type. 
The structure of the toll diversion model isdefined asfollows: 

Toll Share =(1/ (l+e u )) 

Where: 

• Toll Share =Probability of selecting a toll road 

• e = Natural Logarithm 

U = "Utility" ofToll Route: a * OimeTR-TimeFR) -l-b *Cost +CTR + CETC 

• "Iime'TR=Toll road travel time in minutes 

• TimeFR = Nontoll road travel time in minutes 

• Cost =ToII in dollars 

• CTR =Constantfortoll road bias 

• CE1C =ConstantforElC bias 

• a,b = Coefficients 

The coefficients of the logit equationswere revised from the Austin model to reflectthe changes 
in the composition of trip purposes provided in the PSRC regional model aswell as differences in 
the household income forAustin and forSeattle. The coefficients and constants, along with key 
relationships a re shown in lable 5-50. Note thatthe constant terms 0OLL& ETC) represent 
negative and positive biasesthat influence toll choice. The 'Toll' biasterm reflectsa traveler's 
general biasagainsttoll roads, while the 'ETC' biasterm reflects the positive bias associated with 
both the ease of paymentand delayed payment effect, where the costofthe toll is not fully 
recognized atthe time of the trip. Both termsare translated into equivalent minutesto better 
comprehend the influence ofthe biasterms, asshown in the last two columnsof the table. Note 
that both transponder patrons and PBM patrons a re subject to the bias terms. 
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Table 5-50: loll Diversion Model Parameters 

Yea r 2014 

Median Household Income $68,969 


Trip Rjrpose 

Occupancy 

"Alpha" 

Time 

(min) 

"Beta" 

Cost 

($) 

VOT 
($/ hr) 

Toll 

Bias Terms 

Toll 

^ (min) 

ETC 

(min) 


sov 

0.1053 

0.3178 


19.88 

0.0000 

-0.2960 

0.0 

-2.8 

HBW 

HOV-2 

0.1053 

0.2764 


22.86 

0.0000 

-0.2960 

0.0 

-2.8 


HOV-3+ 

0.1053 

0.2211 


28.58 

0.0000 

-0.2960 

0.0 

-2.8 


SOV 

0.0537 

0.2013 


16.02 

0.1690 

-0.2208 

3.1 

-4.1 

HBO 

HOV-2 

0.0537 

0.1751 


18.42 

0.1690 

-0.2208 

3.1 

-4.1 


HOV-3+ 

0.0537 

0.1401 


23.03 

0.1690 

-0.2208 

3.1 

-4.1 


SOV 

0.1051 

0.3811 


16.54 

0.0000 

-0.3400 

0.0 

-2.4 

NHB 

HOV-2 

0.1051 

0.3314 


19.02 

0.0000 

-0.3400 

0.0 

-2.4 


HOV-3+ 

0.1051 

0.2651 


23.78 

0.0000 

-0.3400 

0.0 

-2.4 

Light Truck 

0.1051 

0.3811 


16.54 

0.0000 

-0.3400 

0.0 

-2.4 

Medium Truck 

0.0575 

0.1328 


25.98 

0.3375 

0.0000 

5.9 

0.0 

Heavy Truck 

0.0575 

0.0596 

$ 

57.87 

0.3375 

0.0000 

5.9 

0.0 
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6.0 TRAFFIC AND GROSS TOLL REVENUE FORECAST 


6.1 TOLL SC ENA RIO ASSUMPTIONS 

Fourpotential toll scenarioswere initially identified forthe investment grade traffic and gross 
potential revenue analysis While some ofthem bearresemblance to one ormore ofthe 
previous forma I ACTTscenarios or informa I WSDOTscenarios, the investment grade toll scenarios 
have been structured to differonly by theirtoll scheduleswhile holding other factors such as 
true k toll multipliers and hour^daysof tolling constant, fhiswasdone to isolate differencesin 
traffic and revenue a cross the scenarios as attributable only to changes in assumed toll rates. 

6.1.1 Common Demand Modeling loll Assumptions 

6.1.1.1 Start Date for lolling 

The base case assumption fortolling start date is March 1, 2019 for IG-0, IG-1, and IG-2. Option A 
assumes a tolling start date of J uly 1, 2019. This is assumed to be roughly five months after the 
tunnel iscompleted and open fortraffic operations 

6.1.1.2 Hours of lolling 

All tolling scenarios assume that tolling will be operational 24 hours per day, seven days per 
week. Weekday tolls may vary by time of dayforthe six operational periodsasshown in table 
6-lbelow. 


table 6-1: tolling Periods 


Weekday 

Period Name 

PSRC Regional 
Demand Model Periods 

Dynamic Traffic 
Assignment (DTA) 
Model Periods 

Operational Periods 
for Revenue Forecasts 

AM Peak 

6am to 9am 

6am to 9am 

6am to 9am 

MD Off-Peak 

9am to 3pm 

1pm to 3pm 

9am to 3pm 

PM Peak 

3pm to 6pm 

3pm to 6pm 

3pm to 6pm 

Evening Off-Peak 

6pm to 10pm 

N/A 

6pm to 11pm 

Night/Early Morning Off-Peak 

10pm to 6am 

11pmto 5am 

5am to 6am 


6.1.1.3 Weekend lolling 

All ofthe tolling scenarios include weekend tolling with the common assumption of a $1.00 
uniform flat toll. Ihe inclusion of weekend tollsadds revenue; however, because there are no 
models to simulate weekend travel pattemsand traffic conditions, a conservative estimation 
approach isapplied based on empirical toll-free weekend-to-weekday traffic factorsand the 
application of off-peak weekday model diversion factors the lack of precision ofthe weekend 
traffic and revenue fore casts for this effort do not warrant testing small variations in weekend toll 
assumptions. 
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6.1.1.4 Value of lime 

The Value of Time (VOT) assumptions are consistent, though not identical, with the assumptions 
used in the priorstudy and ACTTanalysis, "fhe VOTrateswere derived by beginning with those 
used in the SR 520 investment grade traffic and revenue projections and adjusting these rates 
based on income stratification forpotential tripsforthe SR99 tunnel. Table 6-2 summarizesthe 
VOTassumptionsby trip type. It should be noted thatthe valuesoftime are expected to remain 
constant in real terms, keeping pace with, but not exceeding, the assumed rate of inflation 
(2.5%). 


Table 6-2: Value of lime Assumptions by Trip Rjrpose and Vehicle Occupancy 


Trip Rjrpose 

Occupancy 

VOT 
($/ hr) 


sov 


19.88 

HBW 

HOV-2 


22.86 


HOV-3+ 


28.58 


SOV 


16.02 

HBO 

HOV-2 


18.42 


HOV-3+ 


23.03 


SOV 


16.54 

NHB 

HOV-2 


19.02 


HOV-3+ 


23.78 

Light Truck 


16.54 

Medium Truck 


25.98 

Heavy Truck 

$ 

57.87 


6.1.1.5 Truck loll Multipliers 

The toll traffic modeling tools utilize three vehicle classifications: two-axle autosand sma II true ks, 
three-axle medium trucks, and large truckswith fourormore axles, including tractor-trailer rigs. 
With toll rateslikely to be set on an axle count basis, the medium and large trucktollsare 
simulated asfactormultiplesof the base two-axle toll rates Once open, the facility will likely 
adopt a policy where truck toll rates a re set based on the number of axles. This policy will cover 
numerous vehicle classes. In the modeling process, however, limited classesare available, so 
only medium and heavy truck classes can be modeled. It is important, therefore, to calculate 
the average numberof axles within these classesand an approximate toll rate forthese classes. 

To be consistent with trucktolling rateson otherregional toll facilities, an analysiswas 
undertaken of transaction data from SR 520 to calculate the average true k toll multiplierfor 
medium and large trucks. Medium trucksare assumed to pay 1.06 times(1.06x) the base two- 
axle auto toll. Large trucksare assumed to pay an average multiple of 2.09 times(2.09x), which 
assumes that the average large truckaxle count is approximately 4.2 axlesamong trucks using 
the SR 99 tunnel. This is slightly lowerthan the 2.25xand 2.5x factors used in the previoustoll 
studies for the facility. 
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6.1.2 Gioss Revenue Calc ulation loll Assumptions 

Pay by plate feesand late payment rebilling feesare not included in the gross toll revenue 
potential calculations; rather, they are captured asrevenue adjustments within the net revenue 
projections 

6.1.2.1 Payment Method Distribution 

The Good To Go! prepaid account share of tolled tunnel traffic isassumed to be 75% in the 
opening year, with the remaining 25%traffic share representing non-account Pay By Mail 
customers. The Good To Go! prepaid account share isassumed to gradually increase to 85% 
over a period of 20 years, with non-account Pay By Mail use decreasing to 15% All toll rates 
shown herein represent the Good To Go! toll levels for prepaid account customers with 
transponders in theirvehicles 

6.1.2.2 Ray By Mail Increment 

Forpurposesof revenue calculations, customers without a Good To Go! prepaid account are 
assumed to pay an additional $2.00 per to II trip for the convenience of receiving a bill in the 
mail. This toll increment assumption is consistent with the toll increment for the SR 520 Bridge and 
otherregional toll facilities. Vehiclesin the model that are not equipped with a transponder will 
see a highertoll rate on the SR99and respond to this toll rate when deciding whetherornot to 
utilize the facility. 

6.1.3 Scenario-specific loll Rate Assumptions 

The following fourtoll scenariosvary by theirweekday toll schedulesfrom lowest (IG-1) to highest 
(IG-2). The three IG scenarios assume that tolls will remain fixed through the forecast horizon for 
purposes of financial planning; there is no toll escalation to keep pace with inflation. The fourth 
scenario, Option A, assumes3.0 percent toll escalation (rounded to the nearest nickel) would 
occur every three years, starting in FY 2023. lable 6-3 summarizes the assumptionsforeach toll 
scenario. 


6.1.3.1 IG-O-Financial Plan 

IG-0 assumes a $1.75 base toll during the weekday AM period (6am to 9am), a $1.50 base toll 
during the weekday early morning, midday, and evening periods(5am to 6am, 9am to 3pm, 
and 6pm to 11pm), and a $2.50 base toll during the PM peak period (3pm to 6pm). A $1.00 base 
toll isassumed at all othertimesof day (11pm to 5am) and all day on weekends. IG-0 assumes 
no toll escalation overthe life of the forecast. 

6.1.3.2 IG-1 - Low Diversion 

IG-1 assumesa $1.25 base toll during the weekday AM and PM periods(6am to 9am and 3pm to 
6pm), a $1.00 base toll at all othertimesof day (9am to 3pm and 6pm to 5am), and all day on 
weekends IG-1 assumes no toll escalation overthe life of the forecast. 

6.1.3.3 Option A - WS1C Adopted loll Rates 

The toll ratesadopted by the Washington State Transportation Commission (WS1C) in the fall of 
2018 — referred to herein asOption A — includesa $1.00 minimum toll overnight from 11pm to 
6am on weekdays and all day on weekends, a $1.25 shoulder period toll from 6am to 7am, 9am 
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to 3pm, and 6pm to 11pm on weekdays, a weekday AM peak period toll of $1.50 from 7am to 
9am, and a weekday PM peak period toll from 3pm to 6pm. Although only the initial toll rates 
were adopted by the Commission, in selecting the Option A toll rates, they also assumed 3.0% 
toll escalation (rounded to the nearest nickel) would occur every three years, starting in FY 2023 
0 uly 1, 2022). 

6.1.3.4 IG-2 - Revenue Maximization 

IG-2 assumesa $5.80 base toll during the weekday AM period (6am to 9am), a $4.95 base toll 
during the weekday early morning, midday, and evening periods(5am to 6am, 9am to 3pm, 
and 6pm to 11pm), and a $6.80 base toll during the PM peak period (3pm to 6pm). A $1.10 base 
toll isassumed at all othertimesof day (11pm to 5am) and all day on weekends. Unlike IG-0 and 
IG-1, IG-2 assumes that tolls will escalate at 2.5 percent overthe life of the forecast. 


Stantec 


6.4 


SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Traffic and Gross Toll Revenue Forecast 
March 3, 2017 


Table 6-3: loll Scenario Assumptions 


Toll Scenario 


Toll Rate Schedules* 


Truck Toll 
Multipliers 


Payment 

Method 

Distribution 


Other 

Toll-Related 

Fees 


Comments 








Scenario IG-0 
(Financial 
Plan) 


Scenario IG-1 
(Low 

Diversion) 


Option A 
(Adopted Toll 
Rates) 


Scenario IG-2 
(Maximum 
Revenue) 


Minimum 
Off-Peak | 
AM Peak | 
PM Peak 


$ 1.00 


$ 1.50 


$ 1.75 


$ 2.50 


11 PM-5 AM Nights & All Day on Weekends 
5-6 AM, 9 AM-3 PM, & 6-11 PM Weekdays 
6-9 AM Weekdays 

3-6 PM Weekdays 



11 PM-5 AM Nights & All Day on Weekends 
5-6 AM, 9 AM-3 PM, & 6-11 PM Weekdays 
6-9 AM Weekdays 
3-6 PM Weekdays 


Minimum 
Off-Peak | 
AM Peak | 
PM Peak 


$1.00 


$ 1.25 


$ 1.50 


$ 2.25 


11 PM-6 AM Nights & All Day on Weekends 
6-7 AM, 9 AM-3 PM, & 6-11 PM Weekdays 
7-9 AM Weekdays 

3-6 PM Weekdays 


Minimum $ 1.10 in FY 2019 + 2.5% annual escalation | 11 PM-5 AM Nights & All Day on Weekends 


Off-Peak $ 4.95 in FY 2019 + 2.5% annual escalation 5-6 AM, 9 AM-3 PM, & 6-11 PM Weekdays 
AM Peak $ 5.80 in FY 2019 + 2.5% annual escalation 6-9 AM Weekdays 

PM Peak $ 6.80 in FY 2019+ 2.5% annual escalation 3-6 PM Weekdays 


Trucks Pay an 
Axle Multiplier 
of the Base 
2-axle Auto 
Toll 

Medium 
Trucks = 
1.06x the 
2-axle Toll 
on Average 

Large 
Trucks = 
2.09x the 
2-axle Toll 
on Average 


75% Good To 
Go! Account 
and 25% Pay By 
Mail in FY 2020 

increasing 
before leveling 
off at 

85% Good To 
Go! Account 
and 15% Pay By 
Mail in 
FY 2040 


$0.25 Fee for 
Pay By Plate, 
applied to 15% 
of total 
transactions 
(17-20% of Good 
To Go! 

transactions) 

$5.00 per 
statement Late 
Payment 
Rebilling Fee for 
all Pay By Mail 
transactions 
unpaid after first 
invoice 


Financial Plan toll 
rates similar to ACTT 
Scenario4and in 
between preliminary 
Scenarios C and D; no 
toll escalation 


Low Diversion toll 
rates same as ACTT 
Scenario 7 (except no 
toll escalation); also 
same as preliminary 
Scenario A 


Adopted toll rates 
assume 3% toll 
increases every 3 
years, starting FY 2023 
thru FY 2059 


Maximum Revenue 
toll rates higherthan 
the ACTT High 
Benchmark in FY 2019 
and include toll 
escalation 


* Pay By Mail toll rates are $2.00 higher; Scenario IG-2 toll rates for FY 2019 are rounded to the nearest nickel. 

Note: All scenarios assume that buses are no longer allowed to use the 3rd Ave tunnel and that the Alaskan Way viaduct has been removed and the surface Alaskan Way 
is open with all improvements completed. 
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6.1.4 Demand Modeling and Post Processing 

Each of the toll scenarios, plusa toll-free case, were modeled in both the 4k version of the Puget 
Sound Regional Council (PSRC) regional demand model and the Dynamic Traffic Assignment 
(DTA) model, the latterof which wasdeveloped and refined over 2011-13 for the previousACTT 
studyand updated as part of this study. The zonal structure ofthe DTA model wasupdated to 
neflectthe additional detail of the recently released PSRC 4k model. Software advancements in 
Dynameq, the platform forthe DTA model, have also increased the numberof available vehicle 
classes that can be modeled. Combined with the increased zonal detail, thisallowsthe model 
to increase the granularity ofthe analysiswith lessaggregation of trip typesand values of travel 
times 

6.1.41 Weekday Demand Projections 

Two forecast yearswere analyzed: FY 2020and FY 2040. Asdetailed in Chapter 4 of this report, 
an independent land use forecast wasdeveloped for incorporation into both modeling 
platforms for the two forecast years. Future yeartraffic networkswere reviewed and updated 
accordingly to accurately reflect expectations of transportation capacity in the forecast years. 

The DTA model provides simulated toll traffic volumesforthe SR 99 tunnel forthe three vehicle 
classesin both travel directionsforthe two forecast years. Simulation isconducted fora total of 
eight hours, with three morning hours from 6am to 9am, two midday hours from 1pm to 3pm, 
and three afternoon hours from 3pm to 6pm. "This process yield s to II diversion ratesforeach of 
the eight hoursby three vehicle classesby two travel directionsforeach ofthe two forecast 
years 

The toll results from the regional demand model are reviewed for benchmarking purposes, but 
do not contribute significantly to the toll traffic forecasts. Rather, the daily toll-free volumesfor 
total vehicles by direction from this model are used as inputs to the toll traffic projections in post 
processing. 

6.1.4.2 24-Hour Weekday Toll Traffic Forecasts 

Detailed diurnal traffic data, collected in both directions at the existing SR 99 Battery Street 
Tunnel aspart of the data collection program outlined in Chapter3, were calculated. These 
data represent a suitable proxy forthe time of day traffic distribution by direction for what in the 
future will be SR 99 "through trips" served by the new tunnel. 

The diurnal distributions noted above are used to distribute the demand model daily toll-free 
volumes by direction to yield total 24-hourtoll-free tunnel volumesforboth forecast years. For 
the toll scenarios, the DTA model diversion ratesare then applied to the corresponding toll-free 
hourly volumesto create hourly toll volumes. Forboth the toll-free case and the tolled scenarios, 
vehicle class distribution sharesfrom the DTA model foreach scenario are used to subdivide the 
hourly volumesto yield post-processed hourly volumes. 

There isa direct correspondence between diversion ratesand hourly volumesforthe six hours 
represented by the AM and PM peak periods. The midday diversion rates by direction are 
applied to the off-peak daytime and evening hours, with minor adjustments to the two AM 
shoulder hours. A significant diversion rate isalso applied to the night hours from 11 pm to 5 am 
to represent that even though the toll rate is low, congestion on toll-free routes is minimal. 
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Figure 6-lthnough Figure 6-12 providesthe daily toll volumes by direction and by scenario for 
the AM, MD, PM, EV, NT, and total daily periodsforFY 2020. Similardata forFY 2040 isprovided in 

Figure 6-13 through Figure 6-24. 

Figure 6-1: Comparison of Northbound FY 2020Tunnel Volumes by loll Scenario (Daily) 
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IG-1 



Opt A 



IG-2 
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Figure 6-2: Comparison of Northbound FY 2020 Tunnel Volumes by loll Scenario (6am to 9am) 
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IG-1 



Opt A 



IG-2 



Figure 6-3: Comparison of Northbound FY 2020 Tunnel Volumes by loll Scenario (9am to 3pm) 
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Figure 6-4: Comparison of Northbound FY 2020 Tunnel Volumes by loll Scenario (3pm to 6pm) 
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Figure 6-5: Comparison of Northbound FY 2020 Tunnel Volumes by loll Scenario (6pm to 11pm) 
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Figure 6-6: Comparison of Northbound FY 2020 Tunnel Volumes by loll Scenario (11pm to 6am) 
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Figure 6-7: Comparison of Southbound FY 2020 Tunnel Volumes by loll Scenario (Daily) 
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Figure 6-8: Comparison of Southbound FY 2020 Tunnel Volumes by loll Scenario (6am to 9am) 
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Figure 6-9: Comparison of Southbound FY 2020 Tunnel Volumes by loll Scenario (9am to 3pm) 
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Figure 6-10: Comparison of Southbound FY 2020 Tunnel Volumes by loll Scenario (3pm to 6pm) 
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Figure 6-11: Comparison of Southbound FY 2020 Tunnel Volumes by loll Scenario (6pm to 11pm) 
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Figure 6-12: Comparison of Southbound FY 2020 Tunnel Volumes by loll Scenario (11pm to 6am) 
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Figure 6-13: Comparison of Northbound FY 2040 Tunnel Volumes by loll Scenario (Daily) 
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Figure 6-14: Comparison of Northbound FY 2040 Tunnel Volumes by loll Scenario (6am to 9am) 
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Figure 6-15: Comparison of Northbound FY 2040 Tunnel Volumes by loll Scenario (9am to 3pm) 
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Figure 6-16: Comparison of Northbound FY 2040 Tunnel Volumes by loll Scenario (3pm to 6pm) 
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Figure 6-17: Comparison of Northbound FY 2040 Tunnel Volumes by loll Scenario (6pm to 11pm) 
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Figure 6-18: Comparison of Northbound FY 2040 Tunnel Volumes by loll Scenario (11pm to 6am) 
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Figure 6-19: Comparison of Southbound FY 2040 Tunnel Volumes by loll Scenario (Daily) 
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Figure 6-20: Comparison of Southbound FY 2040 Tunnel Volumes by loll Scenario (6am to 9am) 
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Figure 6-21: Comparison of Southbound FY 2040 Tunnel Volumes by loll Scenario (9am to 3pm) 
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Figure 6-22: Comparison of Southbound FY 2040 Tunnel Volumes by loll Scenario (3pm to 6pm) 
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Figure 6-23: Comparison of Southbound FY 2040 Tunnel Volumes by loll Scenario (6pm to 11pm) 
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Figure 6-24: Comparison of Southbound FY 2040 Tunnel Volumes by loll Scenario (11pm to 6am) 
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The following charts illustrate the weekday 24-hourvolumestotaled across both directionsand 
all vehicle classesforthe fourtoll scenarios. Figure 6-25 depicts the opening yearconditionsin FY 
2020, whereas Figure 6-26 shows conditions in FY 2040 after 20 years of a declining real toll rate 
and network travel growth. 
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Figure 6-25: FY 2020 Weekday Daily Traffic Profiles by loll Scenario 



Figure 6-26: FY 2040 Weekday Daily Traffic Profiles by loll Scenario 
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6.1.4.3 Tunnel Volumes by Vehic le C lass 

Table 6-4 and Table 6-5 provide the average weekday toll volumes by vehicle class for each toll 
scenario forFY 2020 and FY 2040, respectively. Overall, trucks trips make up a small percentage 
of overall trips in the tunnel, ranging from 6 to 8 percent. It is important to note, that while the 
overall percentage of trucks looks higher in IG-2, the total number of trucks is much lowerthan 
othertoll scenarios 


lable 6-4: FY 2020 Average Weekday liinnel Volume by Vehicle Class 


FT 2020 

Total (24~hour) Daily Volume 

Vehicle Classification by Toll Scenario 

Scenario 

Total 

Auto/ 
Small Truck 

Medium 

Truck 

Large 

Truck 

Total 

Auto/ 
Small Truck 

Medium 

Truck 

Large 

Truck 

IG-0 

51,900 

49,100 

1,000 

1,800 

100.0% 

94.6% 

1.9% 

3.5% 

IG-1 

56,200 

53,000 

1,300 

1,900 

100.0% 

94.3% 

2.3% 

3.4% 

Opt A 

53,000 

50,000 

1,100 

1,900 

100.0% 

94.3% 

2.1% 

3.6% 

IG-2 

37,280 

35,000 

810 

1,470 

100.0% 

93.9% 

2.2% 

3.9% 


lable 6-5: FY 2040 Average Weekday liinnel Volume by Vehicle Class 


FT 2040 

Total (24~hour) Daily Volume 

Vehicle Classification by Toll Scenario 

Scenario 

Total 

Auto/ 
Small Truck 

Medium 

Truck 

Large 

Truck 

Total 

Auto/ 
Small Truck 

Medium 

Truck 

Large 

Truck 

IG-0 

67,300 

63,100 

2,000 

2,200 

100.0% 

93.8% 

3.0% 

3.3% 

IG-1 

70,000 

65,600 

1,800 

2,600 

100.0% 

93.7% 

2.6% 

3.7% 

Opt A 

67,400 

62,900 

1,900 

2,600 

100.0% 

93.3% 

2.8% 

3.9% 

IG-2 

42,070 

38,700 

1,350 

2,020 

100.0% 

92.0% 

3.2% 

4.8% 


6.1.4.4 UIA Model System-wide Results 

Forthe FY2020and FY 2040 forecast years, the SR 99 toll tunnel traffic wasprojected undertolled 
scenariosforthe AM (6am to 9am) and MD/PM (1pm to 6pm) periods. The DTA model system- 
wide results a re summarized in lable 6-6 and lable 6-7forFY 2020 and FY 2040, respectively. The 
tablesshow a logical relationship between toll scenarios. In addition, higherlevel of traffic 
congestion should be expected when transitioning from FY 2020 to FY 2040 due to incremental 
increasesin travel demand within the study area which encompassesthe Seattle CBD and 
vicinity. 


Table 6-6: FY 2020 DTA Model VMT, VHT, VHD, Speed Summary 
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Table 6-7: FY 2040 DTA Model VMT, VHT, Speed Summary 




AM 


MD/PM 

IG-0 

IG-1 

Opt A 

IG-0 

IG-1 

Opt A 

Total VMT(miles) 

1,363,663 

1,359,739 

1,362,528 

2,137,190 

2,135,048 

2,137,009 

Total VHT(hours) 

56,037 

55,242 

54,944 

95,143 

89,609 

92,603 

Total VHD (hours) 

26,644 

25,939 

25,594 

47,950 

42,528 

45,446 

Average Speed 

24.3 

24.6 

24.8 

22.5 

23.8 

23.1 

Average Trip Length (miles) 

3.6 

3.6 

3.6 

3.4 

3.4 

3.4 


6.1.5 Annual Traffic and Gross Toll Revenue Forecasts 
6.1.5.1 Annualization 

The average weekday daily traffic (AWDT) modeled foreach scenario, direction, vehicle class, 
and hourof the day are combined into daily period volumesperthe periodsshown in the 
rightmost column of Table 6-1, forboth FY 2020 and FY 2040. Converting AWDTto annual traffic 
demand requires interpolation oftraffic growth rates in the yearsbetween FY 2020and FY 2040, 
aswell asextrapolation beyond FY 2040, estimating weekend demand and growth, splitting 
transactions into payment types, and applying the toll ratesto the respective annual traffic. The 
vehicle class, time of day, and direction of travel are maintained and calculated separately 
throughout the annualization calculations 

Traffic forFY 2020 and FY 2040 serve aspointsfrom which to interpolate and extrapolate traffic 
growth rates in intermittent years Beyond FY 2040, growth in traffic volumes a re assumed to slow. 

Afterthe appropriate growth ratesare applied, the AWDTin each year is annualized by an 
assumed factorof 251 weekdaysperyear, which excludesweekendsand majorweekday 
holidays. Because weekend traffic is not provided, the toll-free weekday traffic is scaled down 
based on the existing observed toll-free weekend traffic asa share of toll free weekday traffic. 
Weekend toll traffic is then derived from the level of weekday versus weekend demand forthe 
toll-free scenario and the midday ($1.00 toll) diversion rate. Effectively, the share of weekend 
toll-free traffic retained with the toll is less than orequal to the corresponding weekday midday 
retention rate, varying loweroutside of peakweekend midday hours. Ihe average daily 
weekend traffic isconverted to an annual amount underthe assumption thatthere are 114 
weekend and weekday holiday days peryear. 

Table 6-8 below showsthe effective weekday-to-annual expansion factorsfortraffic and 
revenue bytoll scenario that result from the above weekend-day forecast assumptions. As to II 
ratesincrease with each scenario, average weekday traffic dec teases while weekend traffic 
remains the same astoll rateson the weekend are set at $1.00 foreach scenario. Therefore, the 
differential between the average weekday and weekend traffic lessensand the annual 
expansion factorrate increases. Conversely, astoll ratesincrease, the revenue generated on an 
average weekday increases in comparison to the weekend revenue, which leadsto lower 
annual expansion factors as to II ratesincrease. 
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Table 6-8: Annualization Factois 


Scenario 

Traffic 

Revenue 

IG-0: Financial Plan 

305 

285 

IG-1: Low Diversion 

305 

295 

Opt A: Rate Setting 

305 

290 

IG-2: Revenue Maximization 

330 

270 


After determining total annual transac tions by year, the transactions a re split into payment types 
based on assumed share of Good To Go! versus Pay By Mail (non-account) transactions Initially, 
the Good To Go! market share is 75% but increases gradually overa twenty-year period to an 
85%c eiling in FY 2040, after which it re mains constant. 

6.1.5.2 Ramp-Up 

Othertraffic adjustments include ramp-up in the early yearsand a factorto adjust forthe tolling 
startdate. Ramp-up factorsare applied to annual traffic and revenue to reduce the forecasted 
traffic and revenue due to lag in adoption and use of the toll facility as customers evaluate their 
optionsand become accustomed to the benefitsand operations of the toll facility. Given the 
number of toll-free alternatives in the downtown Seattle area, it isassumed the ramp-up period 
could last several years. Table 6-9and Table 6-10 summarize the ramp-up assumptionsforthe 
first few years of operation. 

Table 6-9: Ramp-Up Assumptions- IG-0, IG-1, and IG-2 


Fiscal Year 

Ramp-Up 

Forecast 

Assumption 

Reduction 

2019 

75% 

25% 

2020 

80% 

20% 

2021 

97% 

3% 


Table 6-10: Ramp-Up Assumptions - Option A 


Fiscal Year 

Ramp-Up 

Assumption 

Forecast 

Reduction 

2020 

78% 

22% 

2021 

91% 

9% 

2022 

99% 

1% 


6.1.5.3 Tunnel Closures 

The forecast assumesthat the tunnel will need to be closed for maintenance purposes 88 times 
each year. While the majority of these closuresare lane closures that would be completed 
ovemightand on weekendswhen demand is low, there are 12 proposed full closures that would 
occuron weekends. The forecast for both traffic and revenue wasreduced to account forthese 
12 proposed closureson weekends. 
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6.1.5.4 Traffic and Gross loll Revenue Calculations 

Figure 6-27, Figure 6-28, and Figure 6-29 illustrate the toll transaction forecasts by payment 
method (Good To Go!, Pay By Mail, and total) for the four toll scenarios analyzed as part of the 
investment grade forecast. It should be noted that Pay By Mail transactionsdecrease between 
FY 2020 and FY 2040 as it is projected a shift in payment type from 25 percent to 15 percent of 
overall transactions will be Pay By Mail. This shift in payment type exceedsthe overall transaction 
growth rate, leading to decreasing Pay By Mail transactions. AfterFY 2040, it isassumed 15 
percent of all transactions will remain Pay By mail. Since overall transactions grow, the number 
of Pay By Mail transactionsgrowsafterFY 2040. 

Figure 6-27: GIG Transactions by loll Scenario 
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Figure 6-28: PBM Transactions by loll Scenario 


mironi 



FisCOl Y£<ar 


Figure 6-29: lolal Transactions by loll Scenario 
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The toll rates specified in Table 6-3 were multiplied by the corresponding weekday annual 
forecast period volumesto yield the annual weekday revenue. Toll ratesare applied by time 
period, direction, and vehicle classwith trucktoll multipliersof 1.06xthe auto toll formedium 
trucks and 2.09x for large trucks Grosstoll revenue is calculated by multiplying traffic by vehicle 
class, payment method, and time period by the appropriate toll. 

Figure 6-30, Figure 6-31, and Figure 6-32 illustrate the grosstoll revenue potential forecasts by 
payment method (Good-To-Go!, Pay By Mail, and total) forthe fourtoll scenariosthat were 
forecast as part of the investment grade study. It is important to rememberthat IG-2 assumestoll 
will escalate at 2.5 percent per year for the life of the forecast and Opt A assumestoll escalation 
of 3.0 percent every three years beginning in FY 2023 whereas IG-0 and IG-1 assume no toll 
escalation. Toll escalation playsa significant role in the difference in revenue growth rates 
between IG-0, IG-1, and IG-2. Also, asdiscussed above, a shift in payment type from Pay By Mail 
leadsto decreasing (orslowly increasing forlG-2) revenue between FY 2020 and FY 2040. After 
FY 2040, since overall transactions grow, Pay By Mail revenue grows. 


Figure 6-30: GIG Gross Revenue by loll Scenario 
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Figure 6-31: PBM Gross Revenue by loll Scenario 
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Figure 6-32: lolal Gross Revenue by loll Scenario 
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7.0 NET REVENUE FORECAST 


This section describesthe process by which nettoll revenue projections— the cashflows 
available to support capital investment including nepairand replacement (R&R) and financing 
— were developed foreach ofthe four investment-grade (IG) toll scenarios listed in section 6.0. 


7.1 GROSS TO NETTOLL REVENUE PROC ESS 


Revenue and Fee Adjustments 

• Toll paymentfeesand discounts 
o Pay By Plate fee revenue 

o Self-initiated payment credit (short-term 
account discount) 

• Pay By Mail re billing fees 

• Uncollectible revenue 
o Revenue not recognized 
o Unpaid toll revenue 

• Recaptured and recovered tolls 

• C ivil PenaIty revenues (0ption A only) 

Operations and Maintenance (O&M) Costs 

• Credit card fees 

• Routine toll collection O&M 
o Transponderpurchase and inventory costs 
o State operationscosts 

o Customer service center(CSC) vendor 
costs 

o Roadway Toll Systems (R75) vendorcosts 

• Civil penalty collection costs (Option A only) 

• Routine facility O&M costs 

Repair and Replacement (R&R) Costs 

• Toll collection R&R costs 

• Facility re pair and replacement (R&R) costs 


Starting with the annual toll transactions and gross toll revenue potential forecastsdeveloped for 
the four toll scenarios, adjustments a re made for various payment fees and discounts, revenue 
leakage, and routine opera tionsand maintenance (O&M) costs associated with both toll 
collection and tunnel/roadway maintenance functions Ihe primary componentsof the gross- 
to-net revenue flow of funds or "waterfall” are 


shown in Figure 7-land include the following: 


Figure 7-1: Representative Flow of Funds 
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7.2 ADJ US1ED GROSS lOLL REVENUE COLLEC1ED 

Annual toll transactions and grosstoll revenue potential forecastsforthe fourtoll scenariosforFY 
2019 through FY 2059, asshown in Hgure 6-27 through Hgure 6-32, represent the starting point for 
the gross-to-net revenue calculations. Transactions by primary payment method (Good To Go! 
Transponder Account, Good To Go! Pay By Plate Account, and Pay By Mail / No Account) serve 
asthe basis to calculate potential revenue leakage from revenue not recognized due to a 
faulty license plate image or invalid owner's name and address a swell as non-payment of toll 
bills. Grosstoll revenue potentialfornon-accountcustomersisalready assumed to include the 
$2.00 Pay By Mail toll differential, consistent with other operational toll facilities However, 
adjustments a re made forthe $0.50 payment discount associated with non-account customers 
who self-initiate payment priorto a toll bill being mailed, and the $0.25fee forGood To Go! 
account customerswho optto be identified bylicense plate ratherthan transponder pass. 


Hgure 7-2: SR991&lllransaction Activity VUbrkflow 



Hgure 7-2above showsthe assumed transaction activity workflow fortripstaken in the SR 99 
tunnel. Note this flowchart figure hasbeen simplified to include the most likely transaction flows 
and doesnot include every possible transaction flow outcome modeled, leaving outcertain 
small volume, low probability outcomes. Flowchart boxes with green shading represents 


Stantec 


7.2 
































































































SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Net Revenue Forecast 
March 3, 2017 

transactions that are assumed to be resolved and successfully processed, white or clear shading 
represents in-process transactions, red shading represents revenue leakage transactions prior to 
civil penalties, and orange shading represents revenue leakage during the civil penalty process. 

7.2.1 Toll Rayment Discounts and Fees 

Account-based customerswho choose to pre-registera vehicle's license plate (Pay By Plate) in 
lieu of installing a transponder in that vehicle are charged a $0.25 fee pertransaction; these 
travelersare assumed to represent about 18-19 percent of Good To Go! customers, orabout 15 
percent of total transactions. The $0.25 fee is assumed to be constant with no annual 
escalation. 

Customers traveling withouta pre-paid account who self-initiate payment before a toll bill is sent 
to them are assumed to receive a credit of $0.50 pertransaction. These travelersare assumed 
to be a very small share of non-account customers with readable license plates (0.2 percent) 
and the $0.50credit isassumed to be constantwith no annual escalation. It should be noted 
that although the net revenue projections prepared fora II four toll scenarios include this minor 
customerdiscount, the WSTC adopted toll rates(Option A) have now excluded the discount 
previously assumed forthis payment option, asthe discount hasbeen phased out on all of the 
WSDOTto II facilities 

7.2.2 Revenue Not Rec ognized 

Revenue not recognized occurswhen a license plate isunreadable, orwhen the vehicle owner 
and address from a readable license plate cannot be identified. 

The revenue not recognized associated with unreadable license plates is assumed to be 5.5 
percent in FY 2019 of total image-based transactions and Good To Go! transpondertransactions 
in which the transponderwaseithermisread orthe account had an insufficient balance. The 5.5 
percent rate in FY 2019 isa conservative assumption compared to typical industry experience 
between 3.5 and 4.5 percent. The higherrate of leakage isattributed to SR99 being a new 
facility with new toll equipment along with WSDOTstransition to a new system-wide customer 
service center(CSC) systemsand operationsvendorin FY 2019. The initial higherrate of 5.5 
percent isexpected to be reduced to 5.0 percent in FY 2020 and 4.5 percent in FY 2021 as 
operations transition into a steady state, where it isassumed to remain forthe remainderof the 
forecast horizon. 

Once the license plate image hasbeen successfully validated, the percentage share of 
transactionsassociated with an invalid registration orinability to obtain a correct owner 
addresses is assumed to be 10.5 percent. The 10.5 percent assumption isbased on actual data 
in Washington State and the experience with the current CSC vendor. The rate is significantly 
higherthan industry experience ranging between 3-5 percent. Similarto unreadable imagesit is 
expected that asthe new system-wide vendorrampsup operationsand transitions to steady- 
state, leakage rateswill decrease to 7.5 percent in FY 2020, and to 4.5 percent in FY 2021 where 
it isassumed to remain forthe remainderof the forecast horizon. 

7.2.3 Unpaid loll Revenue 

Unpaid Toll Revenue isa measure of the Pay By Mail revenuesfrom toll transactions with 
readable license plates, identified owners, and thus toll bills mailed that are not collected within 
two billing cycles or 80 days. This measure excludes the benefits of any recovery efforts after 80 
days. 
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Based on system-wide historical perfoima nee of first to II invoices mailed on WSDOTtoll facilities, 
less than 37 percent are assumed to go unpaid in the first month, with a second toll invoice then 
mailed to these customers. Of the second invoicessent, lessthan 60 percent are assumed to go 
unpaid after80 days, upon which they transferred overto the civil penalty process. As most of 
the unpaid toll bill challengesare associated with vehicle registration recordsthatare not 
directly related to CSC ope ratio ns activity, we do not assume any improvement in payment 
rateswiththe transition to a new CSC backoffice operationsvendor. 

Forpurposesof the SR 99 net revenue projections, a slightly more conservative unpaid toll 
leakage rate wasassumed with 40 percent of first toll invoices mailed assumed to go unpaid 
and 63 percent of second invoices mailed also going unpaid and transferred to the civil penalty 
processafter80 days. These assumptionstranslate into an overall toll bill payment rate of 74.8 
percent from first and second invoices, prior to adjustments for to II revenue recovery efforts in 
the civil penalty process. 

7.2.4 Recaptured loll Revenue atGood 1o Go! Rates 

Customerswho fail to pay theirtollsduring the regulartwo invoice / 80-day billing cycle will 
receive a notice ofeivil penalty (NOCP) equalto $40foreach overdue toll owed. Specifically, 

87 percent of invoiced transactions unpaid after80 daysare assumed to have sufficient 
information to be certified fora notice ofeivil penalty bya WSDOTtoll enforcement officer, with 
the remaining 13 percent dismissed, consistent with other WSDOTtoll facilities. 

Customers receiving a NOCP will have the opportunity to remit payment for tolls and fees, or 
request a hearing to avoid having theirmotorvehicle registration withheld from renewal and/or 
have the amountdue sent to collections. The portion of NOCP transactio ns from which the toll is 
assumed to be recovered through the civil penalty adjudication processand subsequent 
collection efforts is assumed to be 40 percent based on existing experience. 

A new policy implemented at the beginning of FY 2016 a Hows for more leniency in the handling 
of customerswho are repeatedly failing to pay theirtoll bills. Referred to asthe Customer 
Program forResolution (CPR), this policy a Hows customers to open a new Good To Go! account 
by phone (orin person atthe CSC) and resolve theirunpaid tollsatthe appropriate Good To 
Go! rate without payment of one ormore civil penalties. Similarly, customerswith existing Good 
To Go! accountswith an insufficient account balance forreason of an expired orchanged 
creditcard who end up receiving a NOCP are offered the opportunity to rectify theiraccount 
and make payment, again without civil penalty. 

There are two primary categoriesfortoll revenue recovery in the civil penalty process that are 
defined by the rate by which the toll is recovered (Good To Go! orPay By Mail) and where the 
toll revenue iscaptured in financial reporting, so asto align the forecast with the accounting of 
actual valueswhen the facility is operational. 

• Recaptured Toll Revenue atGood To Go! Rates is primarily the result of revenue captured 
through the CPRoption (typically withoutcivil penalty) and listed underadjusted gross 
toll revenue collected, and italignswith "toll revenue" asreported in WSDOTquarteriy 
financial statements 

• loll Revenue Recovered atlfey By Mail Rates is listed under Adjusted Gross Toll Revenue 
and Fees(Section 7.3), may be associated with civil penalties, and isassumed to be held 
in a separate civil penalty account that requires legislative authorization to transferto the 
toll account, asdiscussed in a latersection. 
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Recaptured toll revenue atGood To Go! rates is estimated to be 57 percent of transactions for 
which customers received NOCPsin the mail and tooksome kind of action, the remaining 43 
percent are processed at the Pay By Mail rate and if paid, included in the recovered toll 
revenue category. Of the resolved Good To Go! transactions, half are assumed to be resolved 
atthe base Good To Go! transponder rate and half are assumed to be Good To Go! Pay By 
Plate transactions with an additional $0.25 fee. Toll revenues recaptured at Good To Go! rates, 
both transponderand Pay By Plate, from the civil penalty processare assumed to be collected 
partially in the fiscal year of travel and partially in the following fiscal year to account for an 
average six month lag from the date of travel fortoll bill processing, first and second invoice 
notification, NOCP notification, and subsequent resolution of payment. 

7.3 ADJ USTED G ROSS TOLL REVENUE AND FEES 

Adjusted Gross Toll Revenue Collected is further adjusted to account fortranspondersales 
revenue, late payment feesassocia ted with Pay By Mail transactions pa id aftermailing a 
second invoice orthrough the civil penalty process, and toll revenue recovered at Pay By Mail 
ratesthrough the civil penalty process. 

7.3.1 Transponder Sales Revenue 

WSDOT purchases, retains, and sellsGood To Go! transponders, including directly to customers 
via online/mail orders, at CSC walk-in locations, and through third-party retailers Transponder 
sales revenues a re projected to directly offset and match the transponderpurchase, inventory, 
and distribution costs in every forecast year. Transpondercostsare described in section 7.4.5. 

7.3.2 Ray By Mail Rebilling Fees 

A late payment fee of $5.00 perinvoice isassessed to non-account customers who fail to pay 
their first mailed toll bill invoice within 30 days. The late fee isattached to the second invoice for 
one ormore toll transactions and isassumed to remain constant overthe forecast period with no 
annual escalation. Rebilling fee revenuesare primarily driven by the forecasted volume of Pay 
By Mail transactions, assuming 2.76 transactions per invoice, with secondary effectscoming from 
potential changes in the rate of payment of first and second toll invoices. 

The forecast assumesthat 37 percent of customers who receive a second invoice will pay the 
toll and associated late payment fee. Of the invoicesthat go unpaid after80 days, 87 percent 
are assumed to be certified fora notice ofcivil penalty bya WSDOTto II enforcement officer, 
with the remaining 13 percent dismissed, primarily due to incorrect customerorvehicle 
identification. The portion of NOCP transactions from which the toll isassumed to be recovered 
through the C PR or norma I civil penalty adjudication process and subsequent collection efforts is 
assumed to be 40percentand forthe 43 percent of such transactionsforwhich tollsare 
recovered atthe Pay By Mail rate, the $5 rebilling fee isalso assumed to be recovered. Forthe 
remaining 57 percent of transactionsforwhich the toll revenue is recaptured atthe Good To Go! 
rate via the CPRprogram, no rebilling feesare assumed to be collected. 

7.3.3 loll Revenue Recovered at Ray By Mail Rates 

Outlined in 7.2.4there are two primary categoriesfortoll revenue collected through the Civil 
Penalty process. In both cases, most customers who fail to pay their tolls d uring the regulartwo 
invoice / 80-day billing cycle will receive a notice ofcivil penalty equal to $40 for each overdue 
toll owed. Specifically, 87 percent of overdue toll transactions a re assumed to be certified fora 
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notice of civil penalty by a WSDOTtoll enforcement officer, with the remaining 13 percent 
dismissed, as noted above and consistent with otherWSDOTtoll facilities. 

Customers receiving a NOCP will have the opportunity to remit payment fortolls and fees, or 
request a hearing to avoid having their motor vehicle registration withheld from renewal and/or 
have the amount due sent to collections. Ihe forecast assumesthat 40 percent will take action, 
and that 60 percent will ignore the NOCP altogether, and will ultimately be subject to hold on 
the renewal of theirvehicle registration. This activity is not captured within the net revenue 
forecast process. Forthose customers that take action asa result of a NOCP, 43 percentare 
assume to remit the toll due at the Pay By Mail rate, with 85 percent assumed to pay the $40 civil 
penalty fee aswell and the remaining 15 percent only assumed to pay the toll. 

Among the 85 percent forwhom both tollsand civil penalty fees a re assumed to be recovered, 
the forecast assumesthat $0.80 will be collected for every $1.00 owed. This assumption captures 
the possibility that an administrative law judge through the civil penalty adjudication process 
may reduce or forgive some of the total toll and civil penalties due. In the case of SR 520, toll 
revenue paid in the civil penalty process is held in a dedicated civil penalty account which can 
be transferred to the facilityaccountonlyafterlegislative authorization. In the case of SR 99 the 
account structure and transferrequirementshave not been established, and aside from a 
payment lag, no furthertime lagsare assumed. 

7.3.4 Civil Penatty Revenue 

The revenue attributed to the $40 civil penalty isprovided for informational purposesin column 
27 of the T&RtablesforScenario IG-0, IG-1, and IG-2 located atthe end of this section. Forthe 
WS1C adopted toll rates in Option A, civil penalty revenues have been moved into the net 
revenue projectionsas indicated in Figure 7-1. The $40 civil penalty fee isnotassumed to 
escalate overthe forecast horizon, and itscollection is lagged by sixmonthsfrom the time of 
travel, consistent with the lag assumed fortoll bill and late fee payment in the civil penalty 
process. 

Similarto recovered toll revenue rates described in the previous section, forthose customers that 
take action asa result of a NOCP, 43 percent are assume to remit the toll due atthe Pay By Mail 
rate with 85 percent assumed to paythe $40 c ivil penalty fee aswell (atan 80 percent yield), 
with the remaining 15 percent only assumed to paythe toll. 

7.3.5 Forecast Results - Adjusted Gross loll Revenue and Fees 

The forecast forScenario IG-Oshowsa gradual increase in adjusted gross toll revenue and fees 
from $32 million in FY 2021, following two yea ns of ramp-up, to $45 million atthe end of the 
forecast horizon in FY 2059 a compound annual growth rate of approximately 0.9 percent. The 
lowertollsof the IG-1 scenario, which like IG-0 assume no toll rate escalation, provide 23 percent 
less revenue in the early years, growing to a reduction of 29 percent by the end ofthe forecast 
horizon due to differencesin the growth rates of gross toll revenue potential between IG-1 and 
IG-0. Adjusted gross toll revenue and feesforOption A start out slightly below those of IG-0, 
though above those of Scenario IG-1. However, afterthe first 3 percent toll escalation in FY 2023, 
Option A surpasses Scenario IG-0, and ends up about 31 percent higher by the end ofthe 
forecast horizon asa result ofthe 3 percent every three yea is assumed toll escalation policy. 
Scenario IG-2, with its initially much highertoll ratesand toll escalation of 2.5 percent peryear 
intended to approximate a maximum revenue case, startsout at 88 percent higherthan IG-0 in 
FY 2021, increasing to more than three timesthe adjusted gross toll revenue and feesby the end 
ofthe forecast horizon. 
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Figure 7-3showsthe adjusted gross toll revenue and feesby scenario, which asdiscussed 
above, representsgrosstoll revenue adjusted fortoll payment fees and discounts, revenue not 
recognized, unpaid toll revenue, recaptured and recovered toll revenue, Pay By Mail rebilling 
fees, and transponder revenue. 

Figure 7-3: Total Adjusted Gross loll Revenue and Fees by loll Scenario 


$millions 
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7.4 NETIOLL REVENUE AVAILABLE FOR DEBTSERVIC E 

Adjusted Gross Toll Revenue and Feesare next reduced to account forcredit card fees, 
expendituresfortoll collection operating and maintenance (O&M), and routine facility O&M 
costs, so asto yield the annual Net Toll Revenue available fordebt service and otherusessuch 
ascontributionsto a toll-related R&R reserve fund. 

Estimates for to II collection and routine facility O&M costswere updated from the Phase 1 
analysis. Scenarios IG-0, IG-1, and IG-2were updated to reflectthe latest budget assumptions 
and forecast valuesasof September2017. Option A wasupdated based upon the WSDOTToll 
Division Decision Package supplemental budget request from February 2028. In all fourcases, 
the previously assumed tunnel insurance premiums have been removed and are no longer 
assumed to be paid from toll revenue as previously assumed in the Phase 1 analysis. 
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Note that certain costsorcost componentsare variable with the numberof toll transactions (to II 
collection O&M including image review and printing and postage forPay By Mail transactions) 
or the amount of toll revenues (credit card fees). As such, these values vary by toll scenario. 

Central system-w id e costs such asstate opera tionsand customer service center(CSC) vendor 
costs a re allocated by each active facility's share of total statewide toll transactions. The share 
of system-wide costs a Hoc a ted to SR 99 varies by toll scenario as shown in Figure 7-4 and Figure 
7-5. ForFY 2023, the first year of post ramp-up steady-state operations, system-wide costs a re 
shared among five toll facilities (SR 99 Tunnel, SR 520 Bridge, 1-405 Bellevue to Lynnwood Express 
Toll Lanes, SR 167 HOTLanes, and SR 16 Tacoma Narrows Bridge). ForFY 2033, the numberof 
facilities sharing costswill be reduced to fourtoll facilities, a s to Ms will be removed from the SR 16 
Tacoma Narrows Bridge in that year. 

Figure 7-4: SR 99 Share of Allocated System-Wide loll Collection Costs by Scenario 
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Figure 7-5: SR 99 Share of Allocated System-Wide loll Collection Costs for Scenario IG-0 
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^Transaction share based on electronic transactions, excludesTNBcash transactions in FY 2023 

Figure 7-6 illustratesthe nettoll revenue excluding civil penalty revenues and costsaswell as 
priorto considering any toll contributions to R&Rcostsforeach of the fourtoll scenarios. While 
costsare assumed to escalate to keep pace with general inflation forall scenarios, toll ratesare 
assumed to escalate on pace with general inflation only forlG-2. Toll rates for Option A, which 
are assumed to escalate by 3 percent every third year, would lag general inflation, which is 
projected at 2.5 percent peryearora compounded 7.7 percent overthree years. Toll ratesfor 
scenarios IG-0 and IG-1 are assumed to remain constant without any escalation throughout the 
forecast period. With unchanging toll rates in scenarios IG-0 and IG-1, the effect of traffic growth 
on revenuesisnot sufficient to keep pace with escalating costs, such that once ramp-up is 
complete, net revenue dec lines over most of the forecast period. Forscenario IG-1, costsare 
projected to exceed gross toll revenue by 2056 with no change in nominal tolls. Flowever, for 
scenario IG-2, toll revenue growth will continue to outpace costs throughout the forecast period, 
resulting in growing net revenuesaswell. UnderOption A, the combination of traffic growth and 
3 percent toll escalation every three years is sufficient to keep net revenues relatively flat over 
the forecast horizon, as shown in Figure 7-6. 

7.4.1 CreditCaid Fees 

Credit card feesare estimated asa percentage of applicable gross toll revenues, inclusive of toll 
payment fees and discounts, and less uncollectible revenues. It is assumed that 92 percent of 
such revenueswill be collected via credit ordebit card, and thusapplicable forvendor 
processing fees. Based on toll operation experience on existing WSDOTfacilitiesthrough FY 2017, 
the bankcard fee rate isassumed to be 2.2 percent. An additionalfactorof 1.02 isalso applied 
to this fee revenue calculation to capture feespaid on account refunds. The share of 
applicable revenue and the bankcard fee ratesare assumed to remain constant throughout 
the forecast horizon. 

7A2 loll Collection O&M - Slate Operations Costs 

The WSDOTToll Division currently operates four to II facilities: the SR 520 Bridge; the SR 16 Tacoma 
Narrows Bridge (TN B); the 1-405 Express Toll Lanes between Bellevue and Lynwood; and the SR 
167 HOTLanes. The Toll Division is responsible forgeneral management, vendoroversight, 
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marketing, information technology (IT), passthrough of out-of-state license plate lookup costs, 
and payment of the printing and postage costs associated with Pay By Mail transactions through 
an inter-agency agreement with the Department of Enterprise Services (DES). 

Normal salary and benefitsassociated with state fulltime equivalent employees (FTEs) are 
broken up into three primary c a teg ories of labor that represent system-wide costs a Hoc a ted to 
each facility based on the share of total transactions: 

• Centralized toll operation, management, and administrative activities (strategic direction 
and planning, additional government relations, financial compliance and budgeting, 
traffic and revenue analysis, toll rate setting, and payroll and human resource 
management). 

• This consists of 2 FTEsforthe WSDOTToll Division Assistant Secretary and executive 
assistant and 6.5 FTEs for administrative, policy, and strategic direction and planning 
staff. 

• Finance and program management, government relations, CSC operations, and WSDOT 
Headquarters Accounting and Financial Services(AFS) group support, program 
management activities, communications, and accounting, audit, and contracting 
services. 

• This consists of a set central 32 FTEs attributed to the existing fourtoll facilitiesand an 
incremental 4 FTEswith the addition of SR 99. 

• Based on SR99'sshare of system-wide transactions, approximately 10 FTEsare allocated 
to the facility during the preliminary budgetforecast period through FY 2021. Afterthe 
budget period, salary and benefit cost increases a re largely driven by changes in 
transaction shares, the removal of TNBfrom the assumed toll system in FY 2033, and 
assumed inflationary increases in compensation. 

In both the nearand longer-term forecasts, current salaries and wagesare escalated by 2.5 
percent peryearto account foraverage inflationary increases in compensation overtime. 

In addition to costs associated with salariesand wages, state operating costs includes the 
following items: 

• Benefits- assumed to be 40 percent of sa la lies a nd wages; 

• Personal service^consulting fees- related to toll operations, technical oversight, and 
forecasting; 

• Offices sup plies and materials- standard c ost of $500 per year per FTE with 2.5 percent 
escalation; 

• Rent- standard cost of $61 persquare foot peryear, assuming 153 square feet perFTE 
with 10 percent escalation every 5 years; 

• Printing and postage - standard cost of $0.63 pertoll bill mailing inclusive of materials 
and bulkpostage rate, consumables and othermailing costs not associated with toll bills 
isalso included with an additional cost of $0.02 permailing forconsumables Printing 
and postage costs a re escalated by 2.5 percent peryear; 

• Out of state license plate lookup - attributed to 9 percent of readable license plateswith 
valid registration and owner information that require an out of state license plate lookup. 
Lookup costsare assumed to be $1.25 perplate inquiry in FY 2019 based on current 
vendorcontract agreements, and reduced to $0.75 perplate with escalation in FY 2020 
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when the assumed new vendorcontract isplace. Lookup ratesare assumed to escalate 
by 2.5 percent per year after FY 2019; 

• ComputerLand equipment- standard cost of $5,000 peryear per FIE with 2.5 percent 
escalation peryear; 

• Phone and communications, including marketing - total allocated cost of approximately 
$115,000 peryearwith 2.5 percent escalation peryear; 

• Vehicle operations- allocated costforthe operation and maintenance of 2 vehiclesat 
approximately $4,000 peryearplusoperationsand parking with 5 percent escalation per 
yean 

• Record retention - includes WSDOTtime to copy, catalog, and prepare documentsfor 
archiving, coordination with staff to retrieve files, organization offilesonce received, 
paperand organizational supplies, etc. with a standard cost of approximately $6,000 per 
yearwith 10 percent escalation every 2 years; and 

• Miscellaneousgoodsand services- includes office equipment repairsand othersmall 
items incurred from operations with 2.5 percent escalation peryear. 

7.4.3 loll Collection O&M - Customer Service Center Vendor Costs 

Customer service centervendorcontract costs have been forecasted forboth the CSC 
software systemsand operationscomponents, and these system-wide costsare allocated to SR 
99 based on its share of total transactions. The CSC is responsible forprocessing toll transactions, 
collecting toll revenue, maintaining customeraccounts, and interfacing with customers via 
telephone and at Good To Go! walk-in centers. Currently, the CSC vendor, Electronic 
Transaction ConsultantsCorporation (ETCC), is responsible forproviding the system that 
processestoll transactionsforpayment and providing customer service centeroperations 
ETCC'sexisting contract wasextended to coverCSC systemsand operationsthrough the 
completion of the next procurement cycle, anticipated in FY 2019. Once the existing contract 
expires, about the same time astoll operationsare set to commence on SR99, subsequent 
years' CSC cost forecast values a re based on a model that provides a somewhat higher 
projection, based on a bottom-up system-wide estimate of resource requirements at current 
market ratesto provide the variousCSC systems software and operating functions. The CSC cost 
forecasts assumed forSR99are consistent with having separate vendors for systems software 
and opera tionsfunctions, plusthe addition of a five percent risk contingency. 

The laborand associated cost requirements a re based on the total number of system 
transactions, which are then allocated across the operating facilitiesby their proportional 
transaction shares Total CSC systemsand operationscostsare estimated on a transaction basis 
with an initial cost assumption of approximately $0.20 pertransaction which covers associated 
FTEs, operations, and equipment. CSC costsare assumed to escalate by 2.5 percent peryear. 

7.4.4 loll Collection O&M - Roadway loll Systems Vendor Costs 

Roadway Toll Systems(RT5) include all equipment and software required to identify a toll 
transaction and transmitdata a bout that transaction to the customer service centerfor 
processing. Sometimes referred to as"lane systems," thisequipment includestransponder 
readers, cameras, and othercommunication devicesthat need regular maintenance to ensure 
the system is functioning properly. 
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R15 operations and maintenance activitiesare performed bya private vendor, in conjunction 
with WSDOTope ratio ns and maintenance staff. The vendorcontract specifies requinementsfor 
ongoing maintenance of the toll collection equipment through the contract period. The vendor 
contract isa 10-year system-wide RT5 contract with separate O&M costs estimates specific to 
each facility. WSDOTwill perform any necessary maintenance to equipment gantries or other 
roadside equipment not covered by the RT5 vendor. Afterthe R15system-wide vendorcontract 
expires, the state will have the option to re-bid the contract orassume responsibility fora II R15 
maintenance functions Examples of these duties include: 

• Realigning / recalibrating camerasand transponderreaders; 

• Cleaning camera lenses; 

• Maintaining equipment data connections; and 

• Monitoring / auditing equipment performance. 

SR 99 RTScostsare based on preliminary values estimated by WSDOTbased upon the same 
vendor'scostsforotherWSDOTfacilitiesoverthe 10-yearvendorcontract period. Subsequent 
10-year vend or contract R15costsare estimated by averaging the first contract estimatesand 
escalating them by 2.5 percent peryear, assuming that a new RT5vendorwill be procured 
every 10 years. 

7.4.5 loll Collection O&M - Transponder Purchase and Inventory Costs 

Transponderpurchase, inventory, and distribution costsare estimated assystem activities, with 
an appropriate share allocated to SR 99, including any credit card fees associated with WSDOT 
direct sales not involving a third-party retailer. The forecast assumesthat Flex Pass transponders 
(declarable tags), which will allow users to switch the transponderto HOV exemption status for 
use on the 1-405 express toll lanes(and potentially SR 167 in the future), will be purchased by 
usersof otherfacilities, including SR99. Transponderpurchase and inventory costs include an 
additional $1.25 million in FY 2019 to account for increased transponderpurchasesforthe six 
months prior and afterthe opening of the facility. Transpondercosts through FY 2027 correspond 
to detailed model results provided by Toll Division that evaluate costsby transpondertype, sales 
channel, and projected salesvolume. AfterFY 2027, transponderpurchase and inventory costs 
are inflated based on the forecasted growth in transponder to II transactions One half of the 
transponders a re assumed to be purchased directly from WSDOTata CSC walk-in location or 
online using credit cards, forwhich WSDOTisassumed to incura 2.2 percent credit card fee. 

The costs associated with special incentivesorotherprogramsto initially market transponders to 
SR 99 customers have not been assumed asexpendituresfunded from toll revenues, and no 
decisions have yet been made regarding any such incentivesorprogramsforSR99. 

7.4.6 Civil Penalty Adjudication and Collection Costs 

Aswith the civil penalty revenues, the costs of adjudication and collection of the $40 civil 
penaltyfordelinquenttoll bills is provided for informational purposesin column 27 ofthe T&R 
tablesforScenarioslG-0, IG-1 and IG-2 located atthe end of this section. Forthe WS1C 
adopted toll ratesin Option A, civil penalty collection costs have been moved into the net 
revenue projectionsas indicated in Figure 7-1. The civil penalty cost projections were provided 
by WSDOTusing current assumptionsforNOCP processing (see section 7.3.4) and civil penalty 
payment rates, and are understood to be conservatively high estimates going forward. It is likely 
thatthere will be economiesof scale in the collection ofthe feeswith changing trends overtime 
that are not reflected in the current civil penalty cost projections 
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7.4.7 Routine Facility O&M Costs 

The limits for the tunnel project facility O&M cost estimates extend from the South Royal 
Brougham overcrossing of SR 99 just south of the south portal in downtown Seattle, to the Mercer 
Street crossing beyond the portal atthe north end. Within the roadway area between these two 
endpoints, project componentsforwhich O&M activitiesare assumed to be paid from tolls 
include the bored tunnel and its systems, the cut-and-covertunnel end sections, the tunnel 
portal road connectionsto surface streets, and the north and south tunnel operations buildings 
Routine annual O&M costs include the following items: 

• Electrical & mechanical service powerand utility charges- annual cost of electrical 
power, communications, water, sewer, and othermiscellaneousutility chargesand fees 

• Staffing for O&M - 34 person operationsfull-time staff including 17.5 FTEs for mechanic a I, 
electrical, and electronic systems, 9 FTEsforroadway maintenance, 2 FTEs for opera tors, 

1 FTE for incidents response team (IRT), 1 FTE mechanic, 1 FTE bridge preservation 
inspections, 0.5 FTE for administrative duties, and 1 FTE for network functions 

• Outside Services: vendor representatives and inspection engineers- vendor 
representatives and engineers to perform inspections and certification of equipment, 
specialty systems, structures and building systems 

• Support equipment and vehicles- fleet cars/fans/pickup trucks, traffic control trucks, 
aerial truck, scissors lift, tunnel washer, forklifts, carts, collies, load banks, lane closure signs 
and equipment 

• Other maintenance agreements, consumables, lamps, supplies- annual cost allowance 
for maintenance service agreements such asjanitorial, and landscaping; consumable 
materials; lamps and filters; office and maintenance supplies and incidental costs 

All facility O&M costsare estimated in 2016 do liars and escalated by WSDOTcost indices to 
derive year of expenditure dollars. 

7.4.8 Forecast Results - Net loll Revenue 

The Phase 2 forecast for net toll revenuesforscenario IG-0 is$707 million overthe forecast 
horizon, with annual net revenue peaking in FY 2031 at $20 million before gradually declining as 
slowertraffic growth combined with assumed static toll rates begin to lose ground to escalating 
O&M costs. By the end ofthe forecast horizon in FY 2059, projected net revenue hasdeclined to 
$12 million. 

Interestingly, the forecast horizon net toll revenue forOption A isalso $707 million. While Option 
A hasslightly lowerinitial nettoll revenues, the 3% toll escalation every three years contributes to 
a small amount annual growth through FY 2044, resulting higher net revenues in the outeryears 
than Scenario IG-0. 

Ihe net revenue forecast forScenario IG-1 with its lower tolls total $263 million, or$444 million (63 
percent) loweroverthe forecast horizon compared to Scenario IG-0. ForScenario IG-1, rising 
costsovertake the revenue generated with its low and static toll rates, leading to negative net 
revenues (net loss) starting in FY 2057. 

In contrast, the results for revenue maximizing Scenario IG-2 are $3.8 billion, or$3.1 billion higher 
overthe forecast period compared to scenario IG-0 and Option A. This is attributed not only to 
Scenario IG-0's higher initial toll rates, but also to its steady toll escalation of 2.5 percent peryear. 
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While Scenarios IG-0 and IG-1 provide a useful analytical framework for financial planning, from 
the standpoint of ensuring thattoll revenuesare sufficient to coveroperating costsand/orto 
avoid peak period congestion, it is unlikely that the Washington State Transportation Commission 
would not increase tolls at some point, even modestly, over40 years. Indeed, the Option A initial 
toll rateswere adopted bythe Commission underthe assumption thatthey would increase by 3 
percent every three years, with the first such increase in FY 2023. 

Figure 7-6 illustrates the net revenue forecast trendsforeach ofthe fourscenariosexcluding the 
effectsof civil penalty revenues and costsaswell asany toll-funded contributions to R&Rcosts. 
Scenario IG-2 net revenues exhibit steady growth asa result ofthe combined effectsof traffic 
growth and 2.5 percent annual toll escalation outpacing inflationary and volume-driven growth 
in O&M costs Option A exhibitsa nearly flat net revenue trend with its more modest toll 
escalation and traffic growth just offsetting increases in O&M costs. In contrast, projected net 
revenues under both IG-0 and IG-1 eventually decline overtime, due to costs esc a la ting at 
higherratesthan traffic and corresponding revenue. Nonetheless, IG-0 and IG-1 net revenues 
are projected to remain positive overthe forecast horizon with the exception ofthe final few 
years under IG-1. 


Figure 7-6: lotal Net Toll Revenue Projections by loll Scenario 
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7.5 PERIODIC R&R 

In addition to routine annual O&M costs associated with the facility and toll collections, major 
nepairand replacement (R&R) activities, including capital preservation and renewal items for 
both the tunnel facility and toll collection systems will be necessary at periodic intervals over the 
forecast period. Because these costsare typically infrequent, but can be sizable, it may be 
necessary to establish R&R reserve accounts that are funded through annual deposits. Reserve 
fundswould maintain a balance sufficient to meetthe periodic R&R expenditure needs, while at 
the same time smoothing out the annual cash flows overtime. 

Toll collection and tunnel facility R&R costs— or contributions to reserve accounts that would 
pay these R&Rcosts— are typically treated as uses of net toll revenues ratherthan partofthe 
nettoll revenue definition. As such, the R&R cost forecasts herein are provided outside of net 
revenues as information. 

Forthe adopted toll ratesunderOption A, it isassumed that nettoll revenues after debt service 
payments would contribute to a reserve fund sized to pay for periodic toll collection R&Rcosts. 
Nettoll revenues may also be able to help pay for tunnel facility R&Rcosts; however, at this time, 
facility R&R costs a re not assumed to be funded from tolls 

7.5.1 Periodic loll Equipment and CSC R&RCosts 

Toll-related R&R costs include the periodic repair, rehabilitation, and replacement of the R15 
hardware and equipment located in the roadway atthe toll collection point. In addition to 
hardware and equipment, the R&R cost forecast includes SR 99's share of the system-wide 
administrative and technical-related costs incurred by WSDOTto periodically procure both the 
R15and CSC vendorcontractsas well asimplement and test new systems software and toll 
collection equipment hardware. 

• R15vendor R&R cost projections conservatively assume thatthe RTSvendorand entire 
R15 system will be replaced every 10 years. The periodic procurement of a state-wide RTS 
vendorisnext scheduled to commence in FY 2024, followed by implementation and 
testing of each facility to allow fora smooth transition to a new vend or a nd/or new 
equipment. The first replacement of toll equipment on SR 99 isassumed to oc cur over FY 
2018-2019, and at ten-yea rinterva Is thereafter. 

WSDOTstate-wide RT5Procurement costsare assumed to be $2.7 million (2016 $s), with 
allocation to individual facilities calculated using the total number of active toll facilities 
ratherthan by the numberoftoll collection points, in orderto avoid concemsof over¬ 
allocation of primarily fixed costs to the 1-405 Express Toll Lanesand the SR 167 HOTIanes, 
each with multiple toll points. The forecast assumes an equal distribution of R15 
procurement costsacrossfacilities, one-fifth or20 percent in FY 2019 with the inclusion of 
the SR99Tunnel, assumed to be paid with capitalfunds, and one-fourth starting in FY 
2033 with removal of tollson 1MB, assuming no additional toll facilities a re added overthe 
forecast period (projects in planning but not yet authorized have been excluded). The 
costs forthe last procurement cycle are omitted asthe benefits from that vendor 
procurement would occurbeyond the FY 2059 forecast horizon. 

R15equipment replacement and implementation and testing, spare parts, network 
equipment, toll rate signs, integration, and transition and coordination support are 
specific to SR 99. The total estimated costforall RT5 activities is $3.2 million (2016 $s) for 
each 10-yearreplacement cycle. 
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• Periodic system-wide CSC vendors) procurement costsare allocated acrossthe four 
existing facilities plus SR 99 starting with the current round of vendor procurement, 
assumed to be paid from capital funds for SR 99s initial share. In addition, to lisa re 
assumed to be removed from the Tacoma NarrowsBridge atthe end of FY 2032, thus 
removing it from the cost allocation starting with FY 2033, with no additional toll facilities 
currently assumed to come online overthe forecast period. Procurement costsare 
allocated based on each facility'sforecasted toll transactions in the years the costsare 
projected to be incurred, with the exception of the first procurement cycle anticipated 
to be competed in FY 2020. Forthisfirst procurement cycle, ten yeartotalsof forecasted 
transactions(FYs2020-29) forthe existing fourfacilities(SR 520 Bridge, Tacoma Narrows 
Bridge, SR 167 HOTIanes, and 1-405 ETLsbetween Bellevue and Lynnwood) plus the SR 99 
transactions we re used to calculate the facility allocation shares. 

System-wide costs related to the first cycle of CSC systemsand operations vendor 
procurements a re assumed to be $28 million (2016 $s), of which $1.2 million is forthe CSC 
vendors transition and physical facility upgrades, plus the costs for physic ally moving 
WSDOTinto a new facility and any associated lease improvements Any such future 
transition costsare assumed to be captured within the recurring procurement costs 
noted below. Of the remaining $26.8 million, $22.4 million is for systems procurement and 
$2.3 million is fora data warehouse component of systems vendor procurement, both of 
which are assumed to have a 10-year contract duration and recurrence cycle. The CSC 
operationsvendorprocurement isestimated at $2.2 million and isassumed to have a 7- 
yearcontract duration and recurrence cycle. Overall, the CSC systemsand operations 
vendorprocurement costs include system and operationsRFPsdevelopment, vendor 
solicitation, start-up, transition support, development, design and installation, and a data 
warehouse (forsystems). The underlying costsforthe periodic CSC vendor procurements 
are assumed to escalate at 2.5 percent peryear. 

As noted above, toll collection R&Rcostsare assumed to be a use of nettoll revenuesvia 
contributions to a reserve account that would pay these R&R costs as they arise. 

7.5.2 Periodic Facility R&R Costs 

Periodic facility R&Rcostsare developed, reviewed, and validated by SR 99 project office staff 
and WSDOTToll Division staff. Consistent with facility O&M costs, the project limits for facility R&R 
cost estimates range from the South Royal Brougham overcrossing ofSR99atthe south end of 
downtown Seattle, to the MercerStreet structure atthe north end. Within the defined area, 
costsare projected to coverthe single bored tunnel with cut-and-covertunnel end sections, 
portal road connections to surface streets, and north and south tunnel operations buildings. 
Periodic R&R costs include the following items: 

• Tunnel systems- including but not limited to replacement of portal and ventilation fans, 
fire dampers, fire protection systems, otherHVAC, electrical powersubstations, 
emergency generators, lighting and wiring, IT5conduit and cabling, emergency 
telephones, CCTV, dynamic and fixed message signs, and traffic gates; 

• Tunnel structures- including PCC paving, striping, sealing, and stairwell doors; and 

• Portal buildings- including yard improvements, various interiorfinishes, exterior building 
(painting, roofing, etc.), elevators, MEP services. 

All costsare estimated in annual 2016 do liars and escalated by the Construction Index 
maintained by the state per year to the year of expenditure based on each item's replacement 
schedule through the forecast horizon. 


Stantec 


7.16 


SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Net Revenue Forecast 
March 3, 2017 

As noted previously, periodic tunnel facility R&R costs a re not assumed to be funded from tolls at 
this time. 


7.6 NET REVENUE TABLES 

Traffic and revenue tablesshowing annual transactions, gross revenues, and net revenue 
amountsforFY 2019 through FY 2059forthe three scenariosare provided in Figure 7-7, Figure 
7-8, Figure 7-9, and Figure 7-10 in the following pages. The assumption forthe tolling start date 
forScenariosIG-O, IG-1, and IG-2 isMarch 1, 2019. Option A assumed a tolling startdate ofj uly 1, 
2019 (FY 2020), which is approximately five monthsfollowing the date thatthe tunnel isexpected 
to open fortraffic operations. 
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Figure 7-7: SR99Toll Traffic and Revenue ftojections, Scenario IG-0: Financial Plan 
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d-42) 

(2.95) 

0.32 

4185 

2.72 

109 

0.47 

43.31 

(086) 

(0.70/ 

(8.15) 

(8.07) 

(1.69) 

(18.61) 

(8.28) 

1557 


(88.34) 

3.43 

(352) 

2052 

$1.70 

16.40 

19.06, 

S3 60 

3.25 

337 

21.65 

3243 

1213 

44 5 6 

0.80 

(1.43) 

(2.97) 

0.32 

4117 

0.70 

1.10 

0.47 

43x54 

(086) 

(0.70/ 

(8.38) 

(8.28) 

(1.80) 

(19.16) 

(8.39) 

15.13 


(0.02) 

3.45 

(3.61) 

2053 

$1.7$ 

1650 

19.18 

$3 61 

3.25 

338 

21.76 

3260 

1219 

44 79 

0.81 

(1.44) 

(2.99) 

0.32 

41.49 

0.70 

1.10 

0.48 

43x77 

(087) 

(0.70/ 

(3.61) 

(8.49) 

(1.84) 

(19.64) 

(8.51) 

14x75 

P-43) 


3.4 £ 

(3-72) 

2054 

$1.7$ 

1859 

19.28 

$3.60 

3.25 

3.40 

2187 

32.75 

1225 

4581 

0.81 

(1-45) 

(3-01) 

0.32 

4189 

0.71 

1.11 

0.48 

43.98 

(087) 

(0.72/ 

(8.85) 

(8.71) 

(1.96) 

(20.22) 

(8.62) 

1416 

(204) 

(002) 

3.45 

(382) 

2055 

$1.70 

16.69 

19.38 

$3.61 

3.29 

3.41 

21.98 

32.93 

1231 

45 24 

0.82 

(1.45) 

(3.02) 

0.32 

41.91 

0.71 

1.11 

0.48 

44.21 

(088) 

(0.72/ 

(9.10) 

(9.00) 

(2.10) 

(20.91) 

(8.74) 

13,69 

(1.74) 


350 

13.9 3 

2056 

$1.70 

18.77 

19.46 

$3 60 

3.31 

343 

2299 

33.10 

12.37 

45 47 

:.S2 

d-46) 

(3.03) 

0.32 

42.11 

2.71 

1.12 

0.48 

44.44 

(088) 

(0.71/ 

(9.34) 

(9.22) 

(2.14) 

(21.42) 

(8.86) 

13.28 


(002) 

3.52 

(4.04) 

2057 

$1.7$ 

1666 

19.57 

$3 60 

3.33 

3.-5 

2221 

33.27 

1243 

4569 

0.83 

d-47) 

(3-05) 

3.33 

42,33 

0.72 

1.13 

2.49 

44.66 

(089) 

(0.72/ 

(9.62) 

(9.46) 

(2.19) 

(21.99) 

(8.97) 

1282 



3.54 

(416) 

2056 

$1.7$ 

1857 

19.66 

$3 60 

3.35 

3.47 

22.31 

3 3.-3 

1249 

45 93 

0.83 

(1.48) 

(3.06) 

2.33 

4255 

072 

1.13 

0.49 

4489 

(089) 

(0.72/ 

(9.88) 

(9.70) 

(2.25) 

■[2255) 

(9.09) 

12,36 

(5-71) 

(21.75) 

3.55 

(418) 

2059 

$1.70 

19.06 

19.76 

$3.61 

3.36 

3.48 

2242 

3 3.61 

1255 

4616 

0.84 

d-48) 

(3-07) 

0.33 

42.77 

0.72 

1.14 

0.49 

45.12 

(050) 

(0.72/ 

(10.16) 

(9.94) 

(2.31) 

(23.13) 

(9.20) 

11.89 

(1254) 


3.57 

(4.40) 





















tds FY 2019-44 

37134 

384.79 


55.13 

6621 

456.47 

65237 

316 95 

96932 

16.91 

(36.16) 

(76.41) 

7.91 

88157 

15.17 

27.87 

11.81 

93641 

(1851) 

(15.17) 

(122.76) 

(114.51) 

(28.50) 

(280.94) 

(153.60) 

483.36 

(3758) 

(6510) 

862 4 

(5611) 

tal-s FY 2019-59 

64751 

671,11 


133.84 

135.71 

781.35 

1,138.87 

498.65 

1637 72 

29 00 

(57.64) 

(120.99) 

12.66 

1,500,75 

25.66 

44.35 

18.90 

1,58987 

(31.48) 

(25.66) 

(249.34) 

(239.39) 

(57.37) 

(571.77) 

■(279.50) 

706.93 

(865 2) 

(224.78) 

137.96 

(110.71) 


Footnotes 

1 Reflects the average rewnue per pa ssenger a req ulva le nt {PCEf ha sed cm tl me-of-day va ria h le weekday and weekend tall structures. 

1 Annual volume af vehicles subject ta tails in each travel dl recti an; i ndu de s autos and trucks. 

J Canve rts trucks ta a passengercarequivalent (PCE) based an axle number muIti p IIers averagl ng 1 JOG and 2.09 farmedlum and large trucks, res pectlvely. 

4 Grass toll revenue potential from pre-pa id Goad Ta Ga! accounts before any adjustments f or un col I ecti b I e revenue, fees, and credits. 

1 Grass tall revenue potential from customers without established accounts before adjustments for uncollectible re ve n ue, f ee s, and credits. Forecasts assume an 
additional toll increment of $2.00 per transaction far Pay By Mail customer transactions. 
b In dudes £0.25 per tra nsaCtian fee charged for pre-pa id Goad Ta Ga! Pay By Plate tra n sa Ctla ns; n a annual escalation in fee. No discounts currently assumed. 

' Inability to read the vehide lice nse plate due to equipment failure ori mage obstructian resulting in unbillable revenue. 
d Inability to identify the vehicle owner’s name and address from a readable license plate resulting in unbillable revenue. 

J Recognized but unpaid tall tew nue afte r80 days {2 billing cydes) from date of travel; excludes tails subseq uently reoove red from a Notice of Civil Pe naIty{NOCP). 
“ Initially unpaid tall revenue from a tall bill that is late r recaptured after SOda^s and linked to an account at the Good To Go! toll rate without civil penalty. 


~ Anticipated revenues from transpo ndersales; forecast val ues are set equal to tra nsp an der in ve ntory purchase costs and credit ca nd fees,as in duded in column 2^22a. 

1 Late payment rebilling fee of $5 per invoice (no escalation) assessed to Pay By Mail customers who don’t pay first invoice; includes fees recovered from a NOCP (6 mo lag). 

J Initially unpaid tall revenue from a toll bill that is later recovered after SO da ys from a NOCP at the Pay By Mail tall rate, with or with out the $40 civil penalty. 

4 Credit card fees estimated at 220% of a p pi Scab le gross tall revenues collected wa bank card; additional factor ind uded far fees related ta account refunds. 
b Includes (a) tra ns pan der purchase/inventory costs; (b) State ope rations costs far tall bill printing/pa stage/lice nse plate lookup, accounting marketi ng, a nd vendor 
oversight; (e) Customer Service Center (CSC) vendor casts for operations and systems software; and (d) Roadway Tall Systems (RTS) O&M costs. 

" Includes all annual f a a li ty O& M cos ts that are incurred on a routine basis forthe roadway and tunnel systems, as revised bythe SR 99 Team on 9/21/16. 

' Includes periodic RTS and CSC ve ndo r re-procurement costs (except FY 2019-20), system testing and acceptance, as well as periodic RTS equipment rep lace ment costs. 
d Includes fadlityrepairand replacement (R&R) costs forthe roadwayand tunnel systems and related periodic capital replacement. 

$40 civil pe nallty revenue collected from a portion of the Notice of Gvil Pe nalty state ments sent to fey By Mail customer for tall bills unpaid after SO days. 

“ Includes adjudication casts for administrative lawjudges, processing, credit card fees, and collection of tolls / fees from customers of unpaid toll bills that a re mailed NOCfe. 


Genera! Notes 

- Revised Traffic a nd Gross Revenue Projections 
prepared byStantec,dated 4/14/2017. 

- See nano IG-0 as s u mes o ne -wa y, wee kd ay tall rates 
of $2.50 from 3-G PM; $1.75 from 6-9 AM; 

5-6 AM, 9 AM-3 PM,and 6-11 PM;and $L00 from 11 PM- 
5 AM. Weekend tolls are $1.00 at all times. 

- See nano IG-0 exd udes a ny tall escalation overtime. 
-Some FY 2019-21 O&M and R&R cost val ues maydiffe r 

from t he WS DOT p ro po se d deci si on p at ka ge b udget 
due in part toindusion ofcostescalation. 
-Tablevalues include more praztsion than displayed. 


(5 Stantec 


7.18 



























































SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Net Revenue Forecast 
March 3, 2017 


Figure 7-8: SR99Toll Traffic and Revenue ftojections, Scenario IG-1: Low Diversion 
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Good To Go! Accounts 

Pay Ely Mail / No Account 

Total 

Tol 

Transactions 

(millions) 
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Gross Toll 

Revenue 
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Plus (Less): 

Lss: 
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Plus: 
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Adjusted 
Gross Toll 

Revenue 
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($ millions) 

F us: 

Plus: 

Plus: 
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Adjusted 
Gross Toll 

Revenue & 

Fees 

{$ mi lions) 

Lss: 

[ 22 a - 

2 2 d roll i 

J p to col u 

mn 22 ] 

Lss: 

Lss: 

Total 

■ Net Toll 

Revenue 

Before R&R 
($ mi lions) 


YVtd. 

Ava^ageToll 
per PCE 

Transaction 

[oneway) 1 

Annual 

Tunnd Toll 

Transactions 

(millions) 2 

PCE 

Tunnd 

Vol urns 

[millions) 3 

YVtd. 

Av a - age Toll 
per PCE 

Transaction 

(oneway) 1 

Annual 

Tunnd Toll 

Transactions 

(millions) 2 

PCE 
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(millions) 3 
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Pre-Paid 
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($ millions) 4 

Pay Ely Mail / 
No Account 
($ millions) 5 

Toll Payment 

Discounts 

and Fees 

($ millions) 6 

Revenue Not 

Recognized 
($ millions) 

7 r S 

Unpaid Toll 

Revanue 
($ millions) 

9 

Razaptured 

Toll Revenue 

at Good To 

GoJ Rates 

via CPR 
($ millions) 

Transpond a' 

Sales 

Revalue 
($ millions) 

Pay By Mail 
Rebil ling Fees 
(2nd lnvoice& 
Lata - Recovery) 
[$ millions) 

12 

“oil Revenue 

Recovered at 
Pay By Mail 

Rats via 

NOCP 

($ millions) 
12 

Credit 

Card 

Fees 

($ millions) 

M 

Transponder 

Purchase and 
Inventory 

Costs 

(S millions) 

Stale 

Operations 

Costs 

($ millions) 

Customer 

Service 
Center (CSC) 

Vendor O&M 

Costs 
(S millions) 

Roadway Toil 
Systems (RTS) 
O&M Costs 
($ millions) 

“0 

Collection 

Q&M Costs 
($ millions) 

IS 

Routine 

Facility 
Q&M Costs 
($ millions) 

IS 

Fa - iodic “o 1 

Equipment 
and CSC 

R^air & 
R^lacemant 
(R&R) Costs 
($ millions) 17 

Period c 

Facility 
Repair & 
Replacement 
(R&R) Costs 
($ millions) 13 

Civil Penalty 

Revenue 

Collected 

from Unpaid 
“o Bi! 5 

($ millions) 15 

Civil Penalty 
Adjudication 
and 

Collaition 

Costs 

($ millions) 20 













2019 

$ 1.08 

3.09 

3.18 

$296 

1.07 

1.10 

416 

3.43 

3.25 

6 . '68 

0.15 

( 0 . 56 ) 

( 0 . 71 ) 

003 

5.59 

141 

0.29 

:. o & 

735 

( 0 . 1 2 ) 

(1.41) 

(116) 

(0.87) 

(0.27) 

( 3 . 71 ) 

[ 153 ] 

199 

- 

- 

050 

( 0 . 65 ) 


2020 

$ 1.08 

10.07 

10.36 

$296 

3.36 

3,45 

13 43 

11.17 

10.24 

2141 

049 

( 1 . 41 ) 

( 233 ) 

0.13 

18.29 

3 35 

0.97 

0 24 

19.85 

[ 3 . 39 ) 

(0.35) 

(318) 

(2.33) 

(0.81) 

( 723 ) 

( 4 . 70 ) 

753 

- 

( 0 - 01 ) 

212 

( 1 . 60 ) 


2021 

$ 1.08 

12.40 

12.76 

$296 

4 01 

4.12 

1641 

13,76 

12.20 

25.96 

0.61 

( 1 . 25 ) 

( 2 . 88 ) 

0.22 

22.64 

042 

1.26 

0.41 

24.73 

( 0 . 48 ) 

(0.42) 

(3.78) 

(3.23) 

(0.74) 

( 818 ) 

( 4 . 81 ) 

1126 

- 

- 

3.64 

( 1 - 62 ) 


2022 

$ 1.08 

13.06 

13.43 

$296 

4.08 

4.20 

1714 

14.47 

12.43 

26.90 

0.63 

( 1 . 28 ) 

( 294 ) 

0.24 

23.55 

044 

L 31 

0 46 

25.76 

( 050 ) 

(0.44) 

@34) 

(3.38) 

(0.78) 

( 654 ) 

( 4 . 93 ) 

11.78 

- 

( 0 - 01 ) 

4.07 

( 1 . 90 ) 


2023 

$ 1.08 

13.27 

13.65 

$297 

4.02 

4.13 

1718 

14.73 

12.26 

26.99 

0.64 

( 1 . 27 ) 

( 290 ) 

0.25 

23.70 

046 

1,29 

0.46 

25.91 

( 0 - 31 ) 

(0.46) 

(337) 

(3.43) 

(0.79) 

( 8 . 66 ) 

( 5 . 04 ) 

1170 

- 

- 

4.09 

( 1 . 91 ) 


2024 

$ 1.08 

13.50 

13.90 

$297 

3.96 

4 07 

17 46 

14.98 

12.08 

27.06 

0.64 

( 1 . 26 ) 

( 286 ) 

0.24 

23.83 

ZA7 

1.28 

0.45 

26.04 

( 051 ) 

(0.47) 

(4JD3) 

(3.55) 

(0.83) 

(8 88) 

15 . 16 ) 

1148 

( 0 . 42 ) 

( 0 - 01 ) 

4.03 

( 1 . 97 ) 


2025 

$ 1.08 

13.74 

14.14 

$296 

3.91 

4.02 

17 64 

15.25 

11.90 

27.15 

0.65 

( 1 . 24 ) 

( 283 ) 

0.24 

23.97 

049 

1,26 

0.45 

26.17 

( 051 ) 

(0.49) 

(411) 

(3.63) 

(0.87) 

( 9 . 09 ) 

( 527 ) 

1129 

( 0 . 91 ) 

- 

399 

( 2 . 00 ) 


2026 

$ 1.08 

13.98 

14.39 

$297 

3.84 

3.95 

17 82 

15.52 

11.73 

27.25 

0.66 

( 1 . 23 ) 

( 2 . 78 ) 

0.24 

24.13 

:50 

1.25 


26,32 

( 051 ) 

(0.50) 

(416) 

(371) 

(0.33) 

( 926 ) 

( 5 . 39 ) 

1116 

( 0 . 40 ) 

( 0 - 01 ) 

394 

( 202 ) 


2027 

$ 1.08 

14.22 

14.64 

$295 

3.80 

3.91 

1802 

15.79 

11.56 

2735 

0.67 

( 1 . 22 ) 

( 2 . 75 ) 

0.23 

24.28 

052 

1,24 

0.44 

26.47 

( 052 ) 

(0.52) 

(424) 

(3.81) 

(0.92) 

( 950 ) 

( 551 ) 

1095 


- 

390 

( 7 . 05 ) 


2023 

$ 1.08 

14.47 

14.90 

$296 

3.74 

3.85 

1820 

16.07 

11.40 

27.47 

0.67 

( 1 . 20 ) 

( 2 . 71 ) 

0.23 

24.46 

:53 

1.22 

0 43 

26.64 

( 052 ) 

(0.53) 

(431) 

(3.39) 

(0.97) 

( 9 . 70 ) 

( 5 . 62 ) 

1080 

( 502 ) 

( 578 ) 

385 

( 2 . 08 ) 


2029 

$ 1.08 

14.72 

15.16 

$296 

3 . E 9 

3.80 

1841 

16.35 

11.23 

27.58 

0.68 

( 1 . 19 ) 

( 2 . 68 ) 

0.23 

24.62 

054 

1.21 

0 43 

26.79 

( 052 ) 

(0.54) 

(439) 

(4.00) 

(1.08) 

( 1002 ) 

( 5 . 74 ) 

1051 

( 7 . 94 ) 

- 

381 

( 2 . 11 ) 


2030 

$ 1.08 

14.98 

15.43 

$296 

3.63 

3.74 

1860 

16.65 

11.07 

27.72 

0.69 

( 1 . 18 ) 

( 2 . 64 ) 

0.23 

24.81 

055 

1.19 

0 42 

26.98 

( 3 . 53 ) 

(0.55) 

(4.48) 

(4.13) 

(1.12) 

( 1028 ) 

( 5 . 85 ) 

1031 

( 0 . 33 ) 

( 0 . 02 ) 

3.76 

[ 3 - 15 ) 


2031 

$ 1.08 

15.23 

15.69 

$296 

3.59 

3.69 

1882 

16.93 

10.92 

27.85 

070 

( 1 . 17 ) 

( 2 . 61 ) 

0.22 

24.99 

056 

1.18 

0 42 

27.15 

( 3 . 53 ) 

(0.56) 

(437) 

(4.24) 

(1.03) 

( 10 . 41 ) 

( 5 . 97 ) 

1024 

( 0 . 09 ) 

- 

3.72 

( 2 . 18 ) 


2032 

$ 1.08 

15.50 

15.97 

$296 

3.52 

3.63 

19 02 

17.22 

10.76 

27.98 

070 

( 1 . 16 ) 

( 257 ) 

0.22 

25.18 

3 57 

1.16 

0.41 

27,33 

( 353 ) 

(0.57) 

(4.65) 

(4.44) 

(110) 

( 10 . 76 ) 

( 6 . 08 ) 

995 

( 0 - 21 ) 

( 0 . 02 ) 

3.67 

( 2 . 21 ) 


2033 

$i.:s 

15.76 

IE . 2 ^ 

52.9 E 

3.47 

3.58 

19 23 

17.53 

10.60 

28.14 

0.71 

( 1 . 15 ) 

( 354 ) 

0.22 

25.38 

358 

1.15 

0.41 

2752 

( 054 ) 

(0.53) 

(526) 

(4.86) 

(1.12) 

( 1183 ) 

( 6 . 20 ) 

896 

( 0 . 56 ) 

( 34 . 81 ) 

3.63 

( 253 ) 


2034 

$i.:s 

1604 

16.53 

52.9 E 

3.-3 

3.53 

19 47 

17 . 5 — 

10.45 

28.29 

0.72 

( 1 . 14 ) 

( 251 ) 

0,22 

25.58 

059 

1.14 

0.40 

27.72 

( 054 ) 

(0.59) 

(537) 

(4.99) 

(119) 

[ 1215 ) 

( 651 ) 

871 

( 0 . 67 ) 

( 0 . 02 ) 

359 

( 256 ) 


2035 

$i.:s 

16.32 

16.82 

52.9 7 

3.37 

3.47 

19 68 

18.15 

10.30 

28.45 

0.73 

( 1 . 13 ) 

( 2 . 47 ) 

0.21 

25.80 

:.&o 

1.12 

0.40 

27.93 

( 055 ) 

(0.60) 

(5.49) 

(5.23) 

(1.28) 

( 12 . 60 ) 

( 6 . 43 ) 

835 

( 1 - 06 ) 

- 

355 

( 2 . 39 ) 


2036 

$ 1.08 

16.60 

17.12 

$296 

3.33 

3.43 

19 93 

18.48 

10.15 

28.63 

0.74 

( 1 . 12 ) 

( 2 . 44 ) 

0,21 

26.02 

: 62 

1.11 

0.39 

28.14 

( 055 ) 

(0.62) 

(5.61) 

(5.39) 

(1.31) 

( 1292 ) 

( 6 . 54 ) 

812 

- 

( 0 . 02 ) 

351 

( 2 . 43 ) 


2037 

$ 1.08 

16.89 

17.42 

$296 

3.28 

3.38 

2017 

18.80 

10.00 

28.80 

0.75 

( 1 . 11 ) 

( 2 . 41 ) 

0.21 

26.25 

063 

1.10 

0.39 

28,36 

( 0 . 56 ) 

(0.63) 

(5.73) 

(5.53) 

(1.39) 

( 1328 ) 

( 6 . 66 ) 

7 87 

- 

- 

3.47 

( 2 . 47 ) 


2033 

$ 1.08 

17.18 

17.72 

$296 

3.23 

3.34 

2041 

19.14 

9.87 

29.00 

0.76 

( 1 . 10 ) 

( 2 . 38 ) 

0.21 

26.49 

0:64 

1.09 

0.39 

28.60 

( 3 . 56 ) 

(0.64) 

(536) 

(5.70) 

(1.49) 

( 13 . 69 ) 

( 6 . 78 ) 

757 

( 6 . 95 ) 

( 17 . 29 ) 

3.43 

( 3 . 51 ) 


2039 

$ 1.3 S 

17.-5 

18.03 

52.9 5 

3.19 

3.29 

2067 

19.-7 

9.72 

29.19 

0.77 

( 1 . 09 ) 

( 235 ) 

0.21 

26.73 

0j65 

1.08 

:. 3 S 

28.83 

( 357 ) 

(0.65) 

(6JD0) 

(5.33) 

(1.39) 

(13 92 ) 

( 6 . 89 ) 

7 46 

( 11 . 66 ) 


340 

( 2 . 55 ) 


2040 

$i.:s 

17.80 

15 . 3 E 

52.9 5 

3.14 

3 . 2 - 

20 9 4 

19.82 

9.57 

29.40 

0.78 

( 1 . 08 ) 

( 2 . 31 ) 

z. 2 z 

26.98 

0.66 

1.06 

:. 3 S 

29.09 

( 057 ) 

(0.66) 

(615) 

(6.09) 

(1.43) 

( 1453 ) 

[ 701 ) 

718 

( 1 . 09 ) 

( 0 . 02 ) 

336 

( 3 . 60 ) 


2041 

$i.:s 

17.88 

18.44 

$296 

3.15 

3,25 

2103 

19.91 

9 . E 3 

29.54 

0.78 

( 1 -Sj 

( 2.3 3 ) 

020 

27.11 

0.67 

1.07 

:.38 

29.22 

( 057 ) 

(0.67) 

(632) 

(6.25) 

(1.32) 

( 1455 ) 

( 7 . 12 ) 

698 

- 

- 

355 

( 3 . 67 ) 


2042 

$ 1.08 

17.96 

18.53 

$296 

3.17 

3.27 

2114 

20 02 

9.67 

29.69 

0.79 

(i ■: 9 :■ 

( 234 ) 

020 

27.25 

0j67 

1.07 

0.38 

29,37 

( 058 ) 

(0.67) 

(6.49) 

(6.40) 

(1.41) 

( 1497 ) 

( 7 . 24 ) 

658 

- 

( 0 . 02 ) 

356 

( 2 . 74 ) 


2043 

$ 1.08 

18.06 

18.63 

$295 

3.19 

3,30 

2125 

20.12 

9.72 

29.84 

0.79 

( 1 . 10 ) 

( 2 . 35 ) 

020 

27.38 

0.67 

LOS 

0.38 

2952 

( 058 ) 

(0.67) 

(6.68) 

(6.62) 

(1.44) 

( 15 . 41 ) 

( 755 ) 

617 

- 

( 7 . 05 ) 

359 

( 2 . 52 ) 


2044 

$ 1.08 

18.14 

18.72 

$296 

3.20 

3,31 

2135 

20.23 

9.78 

30.00 

0.79 

( 1 . 10 ) 

( 2.3 6 ) 

0,21 

27.54 

0.68 

LOS 

:. 3 S 

29.68 

( 058 ) 

(0,63) 

(635) 

(6.78) 

(1.53) 

( 1583 ) 

( 7 . 47 ) 

579 

( 0 . 85 ) 

( 0 . 02 ) 

340 

( 2 . 90 ) 


2045 

$ 1.08 

18.24 

18.81 

52.9 E 

3.22 

3.32 

2145 

22.32 

9.82 

30.14 

:.s: 

(l.ii) 

( 237 ) 

0.21 

27.67 

:.68 

1.09 

:. 3 S 

29.82 

( 059 ) 

(0,63) 

(735) 

(7.01) 

(1.64) 

( 1658 ) 

( 7 . 58 ) 

527 

( 1 . 36 ) 


3.42 

( 2 . 98 ) 


2046 

$i.:s 

13.33 

13.91 

52.9 E 

3 . 2 - 

3.34 

2157 

20.43 

9.87 

30.30 

080 

(i.ii) 

[ 2.3 9 ) 

0.21 

27.81 

0.68 

1.09 

0.39 

29.97 

( 059 ) 

(0.63) 

(725) 

(7.20) 

(1.67) 

( 16 . 80 ) 

( 7 . 70 ) 

488 

( 0 . 50 ) 

( 0 . 02 ) 

3.43 

( 3 - 07 ) 


2047 

$i.:s 

18.42 

19.00 

$295 

3 . 2 E 

3.36 

2167 

20.54 

9.92 

3046 

0.81 

( 1 . 12 ) 

( 2 . 40 ) 

0.21 

27.96 

0.69 

1.10 

0.39 

30.13 

( 059 ) 

(0.69) 

(7.45) 

(7.38) 

(1.78) 

( 1750 ) 

( 7 . 82 ) 

443 

( 051 ) 

- 

3.45 

( 3 . 15 ) 


2043 

$ 1.08 

18.51 

19.10 

$296 

3.27 

3,37 

21.78 

20.64 

9.97 

30.60 

0.81 

( 1 . 12 ) 

( 2 . 41 ) 

0.21 

28.09 

0.69 

1.11 

0.39 

30.28 

( 059 ) 

(0.69) 

(7.64) 

(7.59) 

(1.91) 

( 1783 ) 

( 7 . 93 ) 

392 

( 9 . 00 ) 

( 49 . 50 ) 

3.47 

( 3 . 24 ) 


2049 

$ 1.08 

18.60 

19.19 

$296 

3.28 

3.38 

2188 

20.74 

10.02 

30.76 

0.81 

( 1 . 13 ) 

( 2 . 42 ) 

0.21 

28.24 

0.69 

1.11 

0.39 

30.43 

( 3 . 60 ) 

(0.69) 

(736) 

(7.79) 

(1.78) 

( 1812 ) 

( 8 . 05 ) 

3 67 

( 14 . 75 ) 


3.48 

( 353 ) 


2050 

$ 1.08 

18.70 

19.29 

$296 

3.30 

3.40 

2200 

20.85 

1007 

30.93 

082 

( 1 . 13 ) 

( 2 . 44 ) 

0,21 

28,38 

0 70 

1.12 

0.39 

30.59 

( 0 . 60 ) 

(0.70) 

1 3.09) 

(8.02) 

(1.83) 

( 18 . 64 ) 

( 8 . 16 ) 

319 

( 0 . 55 ) 

( 0 . 02 ) 

350 

( 3 . 43 ) 


2351 

$ i.:s 

18.78 

19.33 

$296 

3.32 

3 .-2 

2210 

20.96 

10.13 

31.09 

082 

( 1 . 14 ) 

( 2 . 45 ) 

0.21 

2853 

o .?: 

1.12 

0.40 

30.75 

( 3 . 60 ) 

(0.70) 

(331) 

(8.23) 

(1.69) 

( 1892 ) 

( 8 . 28 ) 

295 

- 

( 88 . 34 ) 

352 

( 3 . 53 ) 


23 52 

$ i.:s 

18.89 

19.48 

52.95 

3.34 

3 .-5 

2223 

2 i .:e 

i :. i 7 

31.23 

:. S 3 

( 1 . 15 ) 

( 2 . 46 ) 

0.21 

28.66 

0 70 

L 13 

0.40 

30.89 

( 3 . 61 ) 

(0.70) 

(334) 

(8.44) 

(1.80) 

( 19 . 49 ) 

( 8 . 39 ) 

240 

- 

( 0 . 02 ) 

354 

( 3 . 62 ) 


2053 

$ i.:s 

13.97 

19.57 

$297 

3.34 

3.45 

2231 

21.17 

10.23 

3140 

0.83 

( 1 . 15 ) 

( 2 . 47 ) 

0,21 

28.82 

0.71 

1.13 


31.06 

( 3 . 61 ) 

(0.71) 

(3.76) 

(3.69) 

(1.84) 

( 20 . 00 ) 

( 8 . 51 ) 

194 

( 044 ) 

- 

356 

( 3 . 73 ) 


2054 

$ 1.08 

19.08 

19.68 

$296 

3.36 

3.47 

2244 

21.28 

10.28 

3165 

0.83 

( 1 . 16 ) 

( 2 . 49 ) 

0.22 

28.95 

0 J 1 

1.14 


31.20 

( 3 . 61 ) 

(0.71) 

(931) 

(3.91) 

(1.96) 

( 2059 ) 

( 6 - 62 ) 

137 

( 2 . 06 ) 

( 0 . 02 ) 

357 

( 3 . S 3 ) 


2055 

$ 1.08 

19.17 

19.77 

$296 

3.38 

3.49 

2255 

21.38 

10.32 

31.70 

0.84 

( 1 . 16 ) 

( 250 ) 

0.22 

29.10 

0.71 

1.14 


31.36 

( 0 - 62 ) 

(0.71) 

(927) 

(9.17) 

(2.10) 

( 2126 ) 

( 8 . 74 ) 

075 

( 1 . 74 ) 


359 

( 3 . 94 ) 


2056 

$ 1.08 

19.27 

19.88 

$296 

3.40 

3.51 

2267 

21.49 

10.38 

31.87 

0.84 

( 1 . 17 ) 

( 251 ) 

0.22 

29.25 

0.72 

1.15 


31.53 

( 0 - 62 ) 

(0.72) 

(933) 

(9.43) 

(2.14) 

( 2181 ) 

( 8 . 86 ) 

024 

- 

( 0 . 02 ) 

3.61 

( 4 . 06 ) 


2057 

$ 1.08 

19.36 

19.97 

$295 

3.-3 

3.53 

2279 

21.60 

10.43 

32.03 

0.85 

( 1 . 18 ) 

(25 2 ) 

0.22 

29.40 

0.72 

1 16 

0.41 

31.69 

( 0 . 62 ) 

(0.72) 

(930) 

(9.67) 

(2.19) 

( 2259 ) 

( 8 . 97 ) 

( 029 ) 


- 

3.63 

( 4 . 17 ) 


2058 

$ i.:s 

19.-7 

2008 

$296 

3.44 

3 . 5 - 

2290 

21.72 

1049 

32.21 

0.85 

( 1 . 18 ) 

( 253 ) 

0,22 

29.56 

0.7 3 

1.16 

0.41 

31.86 

( 3 . 63 ) 

(0.73) 

(1037) 

(9.96) 

(225) 

( 2301 ) 

( 9 . 09 ) 

( 086 ) 

( 5 . 81 ) 

( 2175 ) 

3.65 

( 4 . 29 ) 


2059 

$ 1.08 

19.55 

20.17 

52.9 7 

3.45 

3.55 

2300 

21.82 

10.54 

32.36 

086 

( 1 . 19 ) 

( 255 ) 

0.22 

29.70 

0.73 

1.17 

0.41 

32.01 

( 0 - 63 ) 

(0.73) 

(1035) 

(10.21) 

(2.31) 

( 2359 ) 

( 9 . 20 ) 

( 141 ) 

( 1257 ) 

- 

3.66 

( 4 . 41 ) 












Totals FY 2019-44 

388.31 

400.14 


89.35 

92.05 

477 66 

431.83 

272.47 

704.30 

17.70 

( 29 . 90 ) 

( 6498 ) 

5.46 

632.58 

1550 

29,24 

1015 

687.46 

( 13 . 44 ) 

(15.50) 

(126.78) 

(118.92) 

(28.50) 

( 289 . 70 ) 

( 153 . 60 ) 

23072 

( 38 . 17 ) 

( 65 . 10 ) 

90 5 2 

( 57 . 44 ) 

Totals FY 2019-59 

671.64 

692.42 


139.35 

143.63 

81099 

747.83 

425.11 

1,172.94 

30.10 

( 47 . 09 ) 

( 10189 ) 

8.66 

1,062.72 

2605 

46.16 

1611 

1 , 151.03 

( 2255 ) 

(26.05) 

(255.77) 

(246.61) 

(57.37) 

(585 81 ) 

( 279 . 50 ) 

263 17 

( 67 . 75 ) 

( 224 . 78 ) 

143.60 

( 112 . 20 ) 


Footnotes 

" Reflects the average revenue per passe nge rear equivalent (PCE) based on ti m e-of-d a y va ri a bl e weekday and weekend toll structures. 

1 Ann ua I vol ume of veh icles subject to tolls i n each travel di recti on; i ncludes autos and tmeks. 

J Converts trucks to a passenger car equivalent (PCE) based on axle number multipliers averaging 106 and 2.00 formedium and large trucks, respectit® ly. 

* Gross toll revenue potential from pre-paid Good To Go! accounts before any adjustments for u ncol lecti bl e re**nue, fees, and credits. 

5 Gross toll revenue potential from customers without established accounts before adjustme nts for uncollectible revenue,fees, and credits. Forecasts assu me an 


" Antid pated raven ues from transpondersal es; fore cast val ues a re set eq ual 1o transponder i n w ntory p u rch ase costs a nd creditcard fees, as i ncl uded in col umn 2^22a. 

“ Late payme nt rebil I ing f ee of $5 pe r i nvoice [no esca lation) assessed to Pay By Mai I customers who don't pay first invoice; ind udes fees recovered from a NOCP [6 mo I ag). 
13 In iti a I ly un paid tol I retinue from a toll bill that is I a tie r recovered a fte r 30 d ays f rom a NOCP at the Pay By Mail toll rate, with or without the $40civi | penalty. 

H Ged it ca rd fees esti mated at 2.2Q&6 of a ppl ica bl e gro ^ tol I rewnues col lected vi a be nk card; additional faclor included forfees related to accou nt refu nds. 

16 Ind udes (a) transponder purchase/inventory costs; (b) State operations costs for to II bill printing/postage/license plate I ooku p, accou nti ng, ma rketi ng, a nd vendor 


Genera/ Wares 

— Revised Traffic and Gross Revenue Projections 
prepared byStantec, dated 3/3/2017 

— Scene rio IG-1 assu mes one-way, weekday tol I rates 
of $ 125 from 6-9 AM and 3-6 PM; w ith tol I rates se t 
to $100 at a II othe rtim es, i ncludi ng a 11 day on 


add ition al toll increment of $2.00 pertransaction for Pay By Ma i I customer transactions. 
b Indudes $0.25 pertransaction fee charged for pre-paid Good ToGo! Pay By Plate transactions; no annual escalation in fee. No d i scou nts cu rre ntly assumed. 

? In abil ity to read the veh icle license plate d ue to equi pmentfai lu re or i mage obstruction resu Iti ng i n u nbi liable reven ue. 
a Inability to identify the **hide owner's name and address from a readable license plate resulting in unbillable revenue. 

J Recognized but u npaid tol I revenue after 30d ays [2 bi I li ng cycles) from date of travel; ercl udes tol Is su bsequentiy recovered from a Notice of Civil Pe na Ity [NOCP). 
x Initially unpaid toll revenue from a toll bill that is late r recaptured afterSGda^s and linked to an account at the Good To Go! tol I rate without dvi I penalty. 


oversight; [cj Customs r Service Ce nter [CSC) vendor costs for ope rations a nd systie ms software; and [d) Road way To 11 Systems (RTS) Q&M costs. 

11 Indudes all annual fadlityO&M costs that are incurred on a routine basis for the roadway a nd tun n el systems, as revised by the SR 99 Team on 9/21/16. 

11 Indudes periodic RTS and CSC** ndor re-procu rementcosts [ej£ e pt FY 2D19-2Qfi, system testing and acceptance, as well as periodic RTS equi pm ent replacement costs. 

Ind ud es fad lity repai r a nd replace men t (R&R) costs for the road way a nd tunnel systie ms and related periodic: capita I replacement. 
a $4Qcivil pe nalty reven ue col I ected from a portion of the Notice of Gvi I Pen alty statem ents senttc Pay By Mai I cu stom e r for to 11 bills unpaid after SO days. 

^ Indudes adjudication costs foradmi nistrati** I aw judges, processi ng, cred it ca rd fees, and tol lection of tol Is / fees from customers of u npa id loll bi Ms that a re mai led NGCPs. 


weekends. 

— Scena rio IG-1 exd udes any lol I esca lation over ti me. 

- Some FY 2019-21 Q&M a nd R &R cost va I ues may d i ff er 
fram the WSDOT proposed decision package budget 
d u e i n pa rt to i n cl us i on of cost esca la tio n. 

- - ab leva! ues include more precision than displayed. 


Stantec 


7.19 


























SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Net Revenue Forecast 
March 3, 2017 


Figure 7-9: SR99 loll Traffic and Revenue Projections, Scenario IG-2: Max Revenue 
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Fiscal 

Year 

Good To Go! Accounts 

Pay Ely Mail / No Account 

Total 

Tol 

Transactions 

(millions) 

Toll Revenue Potential 

Total 

Gross Toll 

Revenue 

Potential 
($ millions) 

Plus (Less): 

Lss: 

Less: 

Plus: 

Subtotal; 
Adjusted 
Gross Toll 

Revenue 

Collected 
($ millions) 

F us: 

Plus: 

Plus: 

Subtotal: 
Adjusted 
Gross Toll 

Revenue & 

Fees 

{$ mi lions) 

Lss: 

[ 22 a - 

22 d roll i 

J p to col u 

mn 22 ] 

Lss: 

Lss: 

Total 

■ Net Toll 

Revenue 

Before R&R 
($ mi lions) 


YVtd. 

Ava^ageToll 
per PCE 

Transaction 

[oneway) 1 

Annual 

Tunnd Toll 

Transactions 

(millions) 2 

PCE 

Tunnd 

Vol urns 

[millions) 3 

YVtd. 

Av a - age Toll 
per PCE 

Transaction 

(oneway) 1 

Annual 

Tunnd Toll 

Transactions 

(millions) 2 

PCE 

Tunnel 

Vol urns 

(millions) 3 

Good To Go! 

Pre-Paid 

Accounts 

(5 millions) 4 

Pay Ely Mail / 
No Account 
($ millions) 5 

Toll Payment 

Discounts 

and Fees 

($ millions) 6 

Revenue Not 

Recognized 
($ millions) 

7 r S 

Unpaid Toll 

Revanue 
($ millions) 

9 

Razaptured 

Toll Ra/aiue 

at Good To 

GoJ Rates 

via CPR 
($ millions) 

Transpond a' 

•Sales 

Revenue 
($ millions) 

Pay By Mail 
Rebilling Fees 
(2nd Invoiced 
Lata - Recovery) 
($ millions) 

12 

“oil Revenue 

Recovered at 
Pay By Mail 

Rats via 

NOCP 

($ millions) 
12 

Credit 

Card 

Fees 

($ millions) 

M 

Transponder 

Purchase and 
Inventory 

Costs 

($ millions) 

State 

Operations 

Costs 

($ millions) 

Customer 

Service 
Center (CSC) 

Vendor O&M 

Costs 
@ millions) 

Roadway Toll 
Systems (RTS) 
O&M Costs 
($ millions) 

“0 

Collection 

Q&M Costs 
($ millions) 

IS 

Routine 

Facility 
Q&M Costs 
($ millions) 

IS 

Fa - iodic “o 1 

Equipment 
and CSC 

R^air & 
Rqilacemant 
(R&R) Costs 
($ millions) 17 

Period'c 

Facility 
Repair & 
Replacement 
(R&R) Costs 
($ millions) 13 

Civil Fan alty 

Revenue 

Collected 

from Unpaid 
“o Bi! 5 

($ millions) 15 

Civil Penalty 
Adjudication 
and 

Collaition 

Costs 

($ millions) 20 













2019 

54.55 

2.27 

2.37 

5675 

0.78 

0.81 

305 

10.77 

5.07 

15.84 

0.11 

(0.95) 

(114) 

009 

13.95 

1.3 5 

0.21 

0.09 

15,62 

(029) 

(1.33) 

(032) 

(0.87) 

(0.27) 

(3.43) 

(1-33) 

1037 

- 

- 

036 

(0.48) 


2020 

54.67 

7.34 

7.66 

56^7 

2.44 

2.55 

9.78 

35.77 

16.22 

51.99 

0.36 

(2.45) 

(3.75) 

0.37 

46.53 

3 27 

0 70 

058 

47.88 

(0.97) 

(0.27) 

(231) 

(2.22) 

(0.81) 

(382) 

(4.70) 

3640 

- 

(0-01) 

154 

(121) 


2021 

54.79 

8.99 

9.39 

5648 

2.90 

3.03 

1189 

44.92 

19.64 

M.56 

0.44 

(2.24) 

(4.72) 

0.65 

58.68 

3 33 

0.91 

0.65 

6057 

(1-21) 

(0.33) 

(236) 

(2.50) 

(0.74) 

(654) 

(4.81) 

4801 

- 

- 

2.64 

(1.39) 


2022 

54.91 

9.41 

9.83 

56.60 

2.95 

3.08 

1236 

48.23 

20.31 

'68.54 

0.46 

(2.34) 

(4.89) 

0.74 

62.51 

034 

0.94 

0.74 

-64.54 

(1-29) 

(0.34) 

(308) 

(2.49) 

(0.78) 

(6.70) 

(4.93) 

5162 

- 

(0-01) 

294 

(1.45) 


2023 

55.03 

9.53 

9.96 

56.72 

2.89 

3.02 

1742 

50.09 

20.32 

70.41 

0.46 

(2.36) 

(491) 

0.76 

64.37 

035 

0.93 

0.75 

66.41 

(1-33) 

(0.35) 

(330) 

(2.53) 

(0.79) 

(6.77) 

(5.04) 

53 26 

- 

- 

295 

(1.45) 


2024 

55.16 

9.64 

1008 

56.86 

2.83 

2.96 

1247 

52.02 

20.33 

72.35 

0.46 

(2.38) 

(491) 

0.77 

66.29 

036 

0.91 

0.76 

63.33 

(1-37) 

(0.36) 

(313) 

(2.59) 

(0.83) 

(691) 

(3.16) 

5489 

(0.42) 

(0-01) 

290 

(1.46) 


2025 

55.29 

9.76 

10.21 

$699 

2.78 

2.91 

1254 

54.03 

20.34 

74.37 

0.46 

(2.40) 

(493) 

0.78 

68.28 

037 

0.90 

0.76 

70.31 

(1.41) 

(0.37) 

(317) 

(2.65) 

(0.87) 

(7.:?) 

(3.27) 

5656 

(0.86) 

- 

285 

(1.48) 


2026 

55.43 

9.87 

10.33 

5713 

2.73 

2.86 

1260 

56.11 

20.36 

76.47 

047 

(2.42) 

(495) 

0.78 

70.35 

0.38 

0.89 

0.76 

72.38 

(1.45) 

(0.38) 

(311) 

(2.69) 

(033) 

(716) 

(5.39) 

5837 

(0 30) 

(0-01) 

2.80 

(1.49) 


2027 

55.5 6 

10.00 

10.47 

5778 

2.67 

2.80 

1267 

58.28 

20.37 

78.65 

047 

(2.44) 

(495) 

0.79 

72.51 

3 39 

0.87 

0 76 

74.54 

(1.50) 

(0.39) 

@25) 

(2.78) 

(0.92) 

(734) 

(3.51) 

-6020 


- 

2.75 

(1.31) 


2023 

55.71 

10.13 

10.61 

57.43 

2.62 

2.74 

1275 

60.53 

20.38 

80.91 

0.47 

(2.46) 

(498) 

0.79 

74.74 

0.40 

0.85 

0.77 

76.76 

(1.54) 

(0.40) 

@29) 

(2.83) 

(0.97) 

(750) 

(5.62) 

6210 

(4.46) 

(3.78) 

2.?: 

(1.50) 


2029 

55.86 

10.25 

10.74 

5758 

2.57 

2.69 

1281 

62.87 

20.40 

83.27 

0.47 

(2AS) 

(499) 

080 

77J07 

0.41 

0.84 

0.77 

79.09 

(1.59) 

(0.41) 

@34) 

(2.89) 

(1.08) 

(7.72) 

(5.74) 

6404 

(6.72) 

- 

2.66 

(1.51) 


2030 

56.00 

10.37 

10.83 

57.74 

2.52 

2.64 

1289 

65.31 

20.41 

85.72 

0.48 

(2.51) 

(5.01) 

0.81 

79.50 

0.41 

0 82 

:.?? 

81.50 

(1.64) 

(0.41) 

@.40) 

(2.97) 

(1.12) 

(790) 

(5.85) 

6 b 11 

(0.33) 

(0.02) 

2.61 

(1.53) 


2031 

56.16 

10.50 

11.02 

5790 

2.47 

2.59 

1297 

67.84 

20.43 

88.27 

0.48 

(2.53) 

(5.02) 

0.81 

82.01 

0.42 

0.81 

0.77 

84.01 

(1.69) 

(0.42) 

@.46) 

(3.02) 

(1.03) 

(793) 

(5.97) 

6842 

(0.09) 

- 

257 

(1.55) 


2032 

56.31 

10.64 

11.17 

•58.04 

2.42 

2.54 

13 07 

70.47 

20.45 

90.92 

0.48 

(2.56) 

(5.05) 

:.S2 

84.62 

0.42 

:.b: 

:.7B 

86.61 

(1.74) 

(0.42) 

@31) 

(3.11) 

(110) 

(815) 

(608) 

7064 

(3.16) 

(0.02) 

253 

(1.56) 


2033 

56.48 

i :.76 

11.3: 

$S .2 2 

2.37 

2.49 

13 34 

73.21 

2046 

93.68 

ZAB 

(2.58) 

(5.06) 

:.=3 

87.35 

0.43 

0.79 

:.7B 

89.34 

(1.80) 

(0.43) 

@38) 

(3.44) 

(112) 

(8.98) 

(6.20) 

7237 

(0.41) 

(34.81) 

2.49 

(1,64) 


2034 

$6.64 

10.90 

11.46 

5836 

2.33 

2 .-5 

1324 

76 06 

20.48 

96.53 

ZAB 

(2.61) 

(5.09) 

0.84 

90.16 

0.43 

0.77 

:.78 

92.15 

(1.86) 

(0.43) 

(405) 

(3.54) 

(119) 

(922) 

(6.31) 

7426 

(0.67) 

(0.02) 

2.45 

(1-66) 


2035 

$6.81 

ii.:^ 

11.60 

$S 5 2 

2.29 

2.41 

1333 

79.02 

20.50 

99.52 

0.49 

(2.64) 

(5.11) 

0.85 

93.11 

0.44 

0.76 

0.79 

95.10 

(192) 

(0.44) 

(413) 

(3.62) 

(1.28) 

(9.47) 

(6.43) 

77 28 

il.:b) 

- 

2.41 

(1.67) 


2036 

$6.98 

11.18 

11.75 

•58.71 

2.24 

2.36 

13 42 

82.09 

20.52 

102.61 

050 

(2.67) 

(5.12) 

0.85 

96.17 

0.45 

0.75 

:.79 

98.16 

(1.98) 

(0.45) 

(420) 

(3.70) 

(131) 

(9.65) 

(6.54) 

79 98 

- 

(0.02) 

257 

(1.69) 


2037 

$7.16 

11.33 

11.92 

•5891 

2.19 

2.31 

1332 

85.31 

2054 

105.85 

050 

(2.70) 

(5.14) 

0.86 

99.37 

0.45 

0.73 

:.79 

101.35 

(2.05) 

(0.45) 

(423) 

(3.30) 

(1.39) 

(992) 

(6.66) 

82,72 

- 

- 

253 

(1.71) 


2033 

$7.35 

11.46 

12.07 

59.05 

2.16 

2.27 

13 62 

83.63 

20.56 

109.19 

0.51 

(2.73) 

(5.18) 

0.87 

102.64 

0.46 

0.73 

:.b: 

104.62 

(2.11) 

1 0.46) 

(437) 

(3.94) 

(1.49) 

(1025) 

(6.78) 

85 48 

(6.04) 

(17.29) 

229 

(1.73) 


2039 

$7.5 3 

11.61 

12.22 

$9.2 3 

2.12 

2.23 

1372 

92. i: 

20.58 

112.67 

0.51 

(2.77) 

(5.19) 

0.83 

106.10 

0.47 

0.71 

:.b: 

108.08 

£2.18) 

(0.47) 

(4.46) 

(4.06) 

(1.39) 

(1037) 

(6.89) 

8863 

(9.59) 


226 

(1.75) 


2040 

$7.7 2 

11.76 

12AZ 

59.47 

2.:s 

2.19 

13 84 

95.73 

20.61 

116.31 

0.51 

(2.80) 

(5-72) 

:.sa 

109.69 

0.47 

0 70 

o.b: 

111.67 

(2.26) 

(0.47) 

(435) 

(4.19) 

(1.43) 

(10.65) 

(7.01) 

9175 

(0.91) 

(0.02) 

223 

(177) 


2041 

$7.9 2 

11.82 

12 AS 

5960 

2.09 

2.20 

13 90 

98 62 

21.12 

119.74 

0.52 

(2.88) 

(5.3 6) 

Z.BZ 

112.93 

0.47 

0.71 

:.S2 

114.92 

(2.32) 

(0.47) 

(4.68) 

(4.31) 

(1.32) 

(10.78) 

(7.12) 

9470 

- 

- 

222 

(1-62) 


2042 

•58.12 

11.87 

12.51 

59.83 

2.09 

2.20 

13 96 

101.62 

21.64 

123.26 

0.52 

(2.95) 

(5.48) 

0.93 

116.28 

:as 

0.71 

0.84 

118.30 

(2-39) 

(0.43) 

(430) 

(4.41) 

(1.41) 

(1110) 

(7.24) 

9757 

- 

(0.02) 

222 

(1.87) 


2043 

58.3 2 

11.94 

12.58 

5999 

2.11 

2.22 

1404 

104.70 

22.18 

126.89 

0.52 

(3.03) 

(5.64) 

0.96 

119.69 

:as 

0 71 

0.B6 

121.74 

(2.46) 

(0.43) 

(434) 

(4.55) 

(1.44) 

(H-41) 

(7.35) 

100 5 2 

- 

(7.05) 

223 

(1.93) 


2044 

58.54 

11.99 

12.64 

51072 

2.11 

2.22 

1410 

107.89 

22.72 

130.61 

0.52 

(3.11) 

(5.76) 

0.99 

123.25 

0.48 

0.71 

0 88 

12552 

(2.54) 

(0.43) 

@06) 

(4.65) 

(1.53) 

(H-73) 

(7.47) 

103 59 

(0.85) 

(0.02) 

224 

(1.98) 


2045 

•58.75 

12.35 

12.70 

51037 

2.13 

2.25 

1419 

111.18 

23.29 

134.47 

0.53 

(3.20) 

(5 93) 

1.02 

126.88 

0.48 

0.72 

0.90 

128.99 

(2.61) 

(0.43) 

@22) 

(4.30) 

(1.64) 

(1215) 

(7.58) 

10b 65 

(136) 


226 

(2.04) 


2046 

58.98 

12.11 

12.7E 

510.62 

2.13 

2.25 

1424 

114.56 

23.S7 

138.43 

0.53 

(3.2S) 

(6.05) 

1.05 

130.67 

0.49 

0.72 

0.92 

132.80 

(2.69) 

(0.49) 

@36) 

(4.93) 

(1.67) 

(12.44) 

(7.70) 

109 97 

(0.40) 

(0.02) 

221 

(2.09) 


2047 

59.20 

12.17 

12.S3 

510.78 

2.15 

2.27 

1433 

118.05 

24.45 

142.50 

0.53 

(3.37) 

(6-23) 

1.08 

134.51 

0.49 

0.73 

0.95 

136.67 

(2.77) 

( 0.49 ) 

@31) 

(5.06) 

(1.78) 

(1284) 

(7.82) 

113 25 

(0.59) 

- 

228 

(2.15) 


2043 

59.43 

12.24 

12.90 

51105 

2.15 

2.27 

1439 

121.65 

25.06 

146.71 

0.54 

(3.46) 

(6.36) 

1.11 

138.53 

0.49 

0.73 

0 97 

140.72 

(2.85) 

(0.49) 

@.65) 

(5.20) 

(1.91) 

(1325) 

(7.93) 

11669 

(7.79) 

(49.50) 

229 

(2.21) 


2049 

59.67 

12.31 

12.97 

51172 

2.17 

2.29 

1448 

125.35 

25.63 

151.04 

0.54 

(3.55) 

(655) 

1.14 

142.61 

0.49 

0.73 

0.99 

144.83 

(2.93) 

(0.49) 

@32) 

(5.35) 

(1.78) 

(13.44) 

(8.05) 

12042 

(12.14) 


2.3: 

(2.28) 


2050 

59.92 

12.36 

13.03 

$11 AS 

2.18 

2.29 

1454 

129.16 

26.31 

155.47 

0.54 

(3.64) 

(6.69) 

1.18 

146.85 

:50 

0.74 

1.02 

149.10 

(3.02) 

(0.50) 

@38) 

(5.50) 

(1.83) 

(13.80) 

(8.16) 

12412 

(0.35) 

(0.02) 

2.31 

(2.34) 


2351 

510.17 

12.41 

13.08 

511.66 

2.20 

2.31 

1461 

133.09 

26.98 

160.06 

0.54 

(3.74) 

(6.89) 

1.21 

151.19 

:50 

0.74 

1.04 

153.47 

(3-11) 

(0.50) 

@15) 

(5.64) 

(1.69) 

(1397) 

(8.28) 

12811 

- 

(8B.34) 

253 

(2.41) 


23 52 

510.43 

12.48 

13.15 

$119 3 

2.20 

2.32 

1468 

137.15 

27.E3 

164.78 

0.55 

(3.84) 

[7.04) 

1.25 

155.70 

:50 

0.74 

1.07 

158.01 

(3.20) 

(0.50) 

@31) 

(5.78) 

(1.80) 

(14.40) 

(8.39) 

13203 

- 

(0.02) 

234 

(2.48) 


2053 

$i:.7: 

12.54 

13.21 

512.12 

2.22 

2.34 

1475 

141.31 

28.32 

169 .'64 

0.55 

(3.94) 

[7 -74) 

1.29 

160.29 

:50 

0.75 

1.09 

162.63 

(3.30) 

(0.50) 

@.49) 

(5.93) 

(134) 

(14.77) 

(8.51) 

13606 

(0.32) 

- 

235 

(255) 


2054 

510.97 

12.60 

13.28 

512.41 

2.22 

2.34 

1482 

145.63 

29.02 

174.65 

0.55 

(4.05) 

[7.40) 

1.33 

165.08 

051 

0.75 

1.12 

167.46 

(3.39) 

(0.51) 

@ .66) 

(6.20) 

(1.96) 

(1532) 

(5,62) 

14012 

(ISO) 

(0.02) 

236 

(262) 


2055 

511.24 

12.67 

13.35 

512.61 

2.24 

2.36 

1490 

150.06 

29.74 

179.79 

0.55 

(4.16) 

[7.61) 

1.37 

169.94 

051 

0.76 

1.15 

172.36 

(3.49) 

(0.51) 

(636) 

(6.40) 

(2.10) 

(1387) 

(8.74) 

14426 

(1.74) 


237 

(2.69) 


2056 

511.52 

12.74 

13.42 

512.85 

2.25 

2.37 

1499 

154.62 

30.47 

185.09 

0.56 

(4.27) 

[7.80) 

1.41 

174.99 

051 

0.76 

1.18 

177.44 

(3.60) 

(0.51) 

(705) 

(6.56) 

(2.14) 

(1626) 

(8.8b) 

148 7 3 

- 

(0.02) 

239 

(2.78) 


2057 

511.81 

12.81 

13.49 

513.11 

2.26 

2.38 

15 07 

159.33 

31.22 

190.55 

0.56 

(4.38) 

[799) 

1.45 

180.19 

051 

0.77 

1.21 

182.68 

(3.70) 

(0.51) 

|7 25} 

(6.73) 

(2.19) 

(16.69) 

(8.97) 

15332 

- 

- 

2.40 

(2.85) 


2058 

512.11 

12.86 

13.55 

513.37 

2.27 

2.39 

1513 

164.17 

3 2.00 

196.17 

0.56 

(4.50) 

(8.19) 

1.50 

185.54 

052 

0.77 

1.24 

188.06 

(3.81) 

(0.52) 

(7.45) 

(6.90) 

(2.25) 

(1712) 

(9.09) 

15804 

(4.24) 

(21.75) 

2.41 

(2.94) 


2059 

512.42 

12.93 

13. E2 

513.63 

2.28 

2.41 

15 21 

169.17 

3 2.80 

201.96 

0.57 

(4.62) 

(8.40) 

1.5- 

191.05 

052 

0.77 

1.27 

193.61 

(3.93) 

(0.52) 

(7.66) 

(7.08) 

(231) 

(1757) 

(9.20) 

162 9 2 

(9.17) 

- 

2.42 

(3.02) 












Totals FY 2019-44 

266.35 

279.61 


61.73 

64.76 

32807 

1,822.16 

516.96 

2,339.12 

12.15 

(65.98) 

(12754) 

20.39 

2,178.14 

11.75 

20.19 

1922 

2,229 30 

(44.89) 

(11.75) 

(9535) 

@4.35) 

(28.50) 

(220.46) 

(153.60) 

161035 

(32.90) 

(65.10) 

6254 

(40.80) 

Totals FY 2019-59 

45 3.61 

476.97 


94.77 

99.59 

54838 

3,896.61 

93 3.81 

4,830.42 

20.35 

(123.98) 

(233 92) 

39.31 

4,532.18 

1926 

31.37 

3554 

4,618.15 

(93.29) 

(19.26) 

(19127) 

( 172.42 ) 

(57.37) 

(44033) 

(279.50) 

3605 03 

(72.99) 

(224.78) 

97.62 

(78.25) 


footnotes 

' Reflects the average revenue per passe nge rear equivalent (PCE) based on ti m e-ttf-d a y va ri a bl e weekday and weekend toll structures. 

1 Ann ua I vol ume of veh icles subject to tolls i n each travel di recti on; i ncludes autos and trucks. 

J Converts trucks to a passenger car equivalent (PCE) based on axle number multipliers averaging 106 and 2.00 formedium and large trucks, respectit® ly. 

* Gross toll revenue potential from pre-paid Good To Go! accounts before any adjustments for u ncol lecti bl e re**nue, fees, and credits. 

5 Gross toll revenue potential from customers without established accounts before adjustme nts for uncollectible revenue,fees, and credits. Forecasts assu me an 


" Antiri pated reven ues from transpondersal es; fore cast val ues a re set eq ual 1o transponder i n ** ntory p u nch ase costs a nd creditcard fees, as i ncl uded in col umn 2^22a. 

“ Late payme nt rebil I ing f ee of $5 pe r i nvoice [no esca lation) assessed to Pay By Mai I customers who don't pay first invoice; ind udes fees recovered from a NOCP [6 mo I ag). 
13 In iti a I ly un paid tol I retinue from a toll bill that is I a tie r recovered a fte r 30 d ays f rom a NOCP at the Pay By Mail toll rate, with or without the $40civi | penalty. 

H Ged it ca rd fees esti mated at 2.2Q&6 of a ppl ica bl e git it tol I rewnues col lected vi a be nk card; additional faclor included forfees related to accou nt refu nds. 

16 Ind udes (a) transponder purchase/inventory costs; (b) State operations costs for to II bill printing/postage/license plate I ooku p, accou nti ng, ma rketi ng, a nd vendor 


General Notes 

— Revised Traffic and Gross Revenue Projections 
p re pa red by Sta nteq, dated 1/3/2017 . 

— Scene rio IG-2 assumes one-way, weekday tol I rates 
rates of $6.30from 3-6 PM; $5.30 from 6-9 AM; $4S5from 
5-6 AM, B AM-3 PM, and frll PM; and $1.10from 11 PM- 


add ition al toll increment of $2.00 pertransaction for Pay By Ma i I customer transactions. 
b Indudes $0.25 pertransaction fee charged for pre-paid Good ToGo! Pay By Plate transactions; no annual escalation in fee. No d i scou nts cu rre ntly assumed. 

? In abil ity to read the veh icle license plate d ue to equi pmentfai lu re or i mage obstruction resu Iti ng i n u nbi liable reven ue. 
a Inability to identify the **hide owner's name and address from a readable license plate resulting in unbillable revenue. 

J Recognized but u npaid tol I revenue after 30d ays [2 bi I li ng cycles) from date of travel; ercl udes tol Is su bsequentiy recovered from a Notice of Civil Pe na Ity [NOCP). 
x Initially unpaid toll revenue from a toll bill that is late r recaptured afterSOda^s and linked to an account at the Good To Go! tol I rate without dvi I penalty. 


oversight; [c) Customs r Service Ce nter [CSC) vendor costs for ope rations a nd systie ms software; and [d) Road way To 11 Systems (RTS) Q&M costs. 

11 Indudes all annual fadlityO&M costs that are incurred on a routine basis for the roadway a nd tun n el systems, as revised by the SR 99 Team on 9/21/16. 

11 Indudes periodic RTS and CSC** ndor re-procu rementcosts [ej£ e pt FY 2Q13-2Qfi, system testing and acceptance, as well as periodic RTS equi pm ent replacement costs. 

Ind ud es fad lity repai r a nd replace men t (R&R) costs for the road way a nd tunnel systie ms and related periodic: capita I replacement. 
a $4Qcivil pe nalty reven ue col I ected from a portion of the Notice of Gvi I Pen alty statem ents senttc Pay By Mai I cu stom e r for to 11 bills unpaid after 30 days. 

^ Indudes adjudication costs for ad mi nistrati** I aw judges, processi ng, cred it ca rd fees, and tol lection of tol Is / fees from customers of u npa id loll bi Ms that a re mai led NGCPs. 


BAM. Weekend lolls a re $1.10 at a 11 ti mes. 

-See na rio IG-2 i ncludes 2.3S a nn ual toll esc a I ation. 

- Some FY 2019-21 O&M a nd R &R cost va I ues may d i ffer 
from the WSDOT proposed dedsion package budget 
due i n pa rt to i n cl us i on of cost esca la tio n. 

- - ab leva! ues include more pra:ision than displayed. 


Stantec 


7.20 




























SR 99 INVES1MENTG RADE TRAFFIC AND REVENUE STUDY 


Net Revenue Forecast 
March 3, 2017 


Figure 7-10: SR99 Toll Traffic and Revenue Projections, Option A: W5TC Adopted loll Rates 
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Good To Go! Accounts 

Pay Ely Mail/No Account 

Total 

Toll 

Transactions 

(millions) 

Toll Revenue Potential 

Total 

Gross Toll 

Revenue 

Potential 
£$ millions) 

Plus (Less): 

Less: 

Less: 

Plus: 

Subtotal; 
Adjusted 
Gross Toll 

Revenue 

Collected 
£$ millions) 

F us: 

Plus: 

Plus: 

Plus: 

Subtotal: 
Adjusted 
Gro ss Toll 

Reven ue & 

Fees 

{$ millions) 

Less: 

[ 23a - 23d roll up to column 23 ] 

Less: 

Les: 

Less: 

Total Net Toll 

Revenue 

Available for 
Debt Service 

Before R&R 

and RSA 
Deposits 
{$ millions) 

As Information: j 


Fiscal 

Year 

Wtd. 

Average Toll 
pa- PCE 

Transaction 

(one-way) 1 

Annual 

Tunnd Toll 

Transactions 

(millions) 2 

PCE 

Tunnel 

Vol urns 

(millions) 3 

Wtd. 

Ava-ageToll 
per PCE 

Transaction 

(one-way) 1 

Annual 

Tunnel Toll 

Transactions 

(millions) 2 

PCE 

Tunnel 

Volume 

(millions) 3 

Good To Go! 

Pre-Paid 

Accounts 

($ millions) 4 

Pay Ely Mail/ 
No Account 
($ millions) 5 

Toll Payment 

Discounts 

and Fees 

($ millions) 6 

Ra/anueNot 

Raiognized 
($ millions) 7 

Unpaid Toll 

Ra/anue 
($ millions) 3 

Recaptured 

Toll Ra/anue 

at Good To 

GoJ Rats 

viaCPR 
($ millions) 9 

Transponda - 

-Sals 

Revalue 

£$ 

millions) 10 

Pay Ely Mail 
Rebilling Fees 
(2nd lnvoice& 
Later Recovery) 
£$ millions) 11 

“oil Revenue 

Recovered at 
Pay By Mail 

Rats via 

NO CP 

[$ millions) 12 

Civil Penalty 

Ra/anue 

Collected 

from NGCP 

“0 B' 5 
($ millions) 13 

Credit 

Card 

Fees 

($ millions) 14 

Transponder 

Purchase 

and 

inventory 

Costs 

($ millions) 

State- 

Operations 
Costs 
($ millions) 

Customer 

Sen/ice 
Center (CSC) 

Vendor 

O&M Costs 
($ miiiions) 

Roadway 
Toii Systems 
(RTS) O&M 

Costs 

($ miHions) 

“0 

Collection 

O&M Costs 

($ millions) 1 ^ 

Civil Penalty 
Adj udication 
and 

Col lecti on 

Costs 

($ millions) 15 

Routine 

Facility 
O&M Costs 

($ millions) 17 

F a - iodic “0 1 
Equipment/ 
CSC R^rair & 
Rqnlacemant 
(R&R) Costs 
($ millions) 13 

Periodic 

Facility 
Repair & 
Replacement 
(R&R) Costs 
($ millions) 19 





















2019 - - - - 

- 

- 

- 

- 

- 

- 

- 

- 

- 


- 

- 

- 

- 

(0.09) 

(0.09) 

- 

(2.98) 

£308) 

£5.81) 



2020 

$1.46 

9.45 

9.84 

$3.38 

315 

528 

1260 

14.39 

11.07 

25.46 

0 46 

(1.55) 

(2.53) 

- 

21.84 

1.85 

0 80 

- 

- 

24.49 

(0.47) 

(1-85) 

(3.06) 

(2.79) 

(0.37) 

(8.37) 

(0.80) 

(4.70) 

995 

(0.92) 

(0-01) 



2021 

$1.46 

11.21 

11.67 

$3.38 

3.62 

5.76 

1483 

17.07 

12.72 

29.80 

055 

(1.33) 

(3.02) 

0.26 

26.25 

0.42 

110 

057 

2.57 

30.91 

(0.56) 

(0.42) 

(3.83) 

(3.36) 

(0.30) 

(8.40) 

(2.88) 

(4.81) 

1425 

- 

- 



2022 

$1.46 

12.43 

12.94 

$3.37 

3.89 

4.05 

1632 

18.94 

13.66 

32.60 

0 60 

(1.44) 

(3.25) 

0.29 

28.80 

0.44 

1.19 

0.62 

2.52 

33.87 

C.61) 

(0.44) 

(4.07) 

(3.53) 

(0.84) 

(8.93) 

(3.05) 

(4.93) 

1635 

- 

(0.01) 



2223 

$1.51 

12.7- 

13.26 

$343 

3.86 

4.01 

1659 

19 99 

13.76 

33.75 

0.61 

(1.46) 

(3.25) 

0.31 

29.97 

0.46 

1.19 

0.67 

3.01 

35,30 

(0.63) 

(0.46) 

(4.11) 

(3.64) 

(0.35) 

(9.06) 

(3.08) 

(5.04) 

17 48 

- 

- 



2024 

$1.51 

12.98 

13.52 

$342 

3.82 

3.9 7 

1650 

20.39 

13.59 

33.98 

0.62 

(1.45) 

(3.24) 

0.32 

30.22 

0.47 

1.18 

0.67 

2.99 

3532 

(0.64) 

(0.47) 

(4.16) 

(3.70) 

(0.33) 

(9.21) 

(3.13) 

£5.16) 

1739 

(0.52) 

(0-01J 



2025 

$1.51 

13.24 

13.79 

$3.42 

3.76 

392 

17 01 

20.79 

13.42 

34.21 

0.63 

(1.43) 

(3.20) 

0.31 

30.52 

0.48 

1 17 

0.66 

2.96 

35.78 

(0.64) 

(0.4S) 

(4.23) 

(3.84) 

(0.93) 

(9.48) 

(3.20) 

£5.27) 

1719 

(1.02) 

- 



2026 

$1.55 

13.44 

13.99 

$3.47 

3.70 

3.85 

1714 

21.75 

13.38 

35.14 

0.63 

(1.44) 

(3.18) 

0.31 

31.47 

0.50 

1.15 

0.66 

2.92 

36.70 

(0.66) 

(0.50) 

(4.28) 

(3.92) 

(0.94) 

(9.65) 

(3.23) 

£5.39) 

17 76 

£0.41) 

(0-01) 



2027 

$1.55 

13.70 

14.27 

$3.47 

3.66 

3.81 

17 36 

22.18 

13.22 

35.41 

0.64 

(1.43) 

(3.17) 

0.31 

31.77 

0.52 

1.14 

0.65 

2.89 

36.96 

(0.67) 

(0.52) 

(4.34) 

(4.03) 

(0.98) 

(9.86) 

(3.29) 

£5.51) 

17 64 

- 

- 



2028 

$1.56 

13.97 

1455 

$3.48 

3.61 

3.7 6 

17 58 

22.63 

13.37 

35.70 

0.65 

(1.42) 

(3.13) 

0.31 

32.11 

0.53 

L13 

0.65 

2.86 

37.27 

(068) 

(0.53) 

(4.40) 

(4.14) 

(1.03) 

{10.10) 

£3.35) 

£5.62) 

1753 

£5.03) 

£5.78) 



2029 

$1.60 

1413 

14.77 

$3.52 

356 

5.70 

17.74 

23.68 

13.04 

36.71 

3.6 6 

(1.43) 

(3.11) 

0.31 

33.14 

0.53 

1.11 

0.64 

2.53 

38.26 

(0702 

(0.53) 

(4.46) 

(4.20) 

(1.15) 

(10.34) 

£3.39) 

£5.74) 

1810 

(5.23) 

- 



2030 

$1.60 

1-.-5 

15.06 

$3.53 

350 

3.65 

17 96 

241- 

12.B7 

37.01 

0.67 

(1.42) 

(3.09) 

0.31 

33.48 

0.55 

1.10 

0.64 

2.79 

38.56 

(070) 

(0.55) 

(4.55) 

(4.35) 

(1.17) 

(10.62) 

£3.45) 

(5.85) 

1793 

(0.33) 

(0.02) 



2031 

$1.60 

14.75 

15.36 

$3.52 

3.46 

3.61 

1821 

24.63 

12.71 

37.34 

0.67 

(1.41) 

(3.06) 

0.31 

33.85 

0.56 

1.09 

0.63 

2.76 

38.90 

(0.71) 

(0.56) 

(4.65) 

(4.43) 

(1.10) 

(10.80) 

(3.52) 

£5.97) 

17 91 

(0.09) 




2032 

$1.65 

14.96 

15.58 

$3.57 

3.41 

355 

1837 

25.77 

12.69 

38.46 

:.es 

(1.42) 

(3.04) 

0.31 

34.99 

0.57 

1.08 

0.63 

2.73 

40.00 

(0.74) 

(0.57) 

(4.73) 

(4.59) 

(1.18) 

(11.06) 

£3.57) 

(6.08) 

1855 

(0.02) 



2033 

$1.65 

15.26 

15.90 

$3.58 

3.36 

350 

1862 

26.29 

12.54 

38.82 

0.69 

(1.41) 

(3.03) 

0.31 

35.39 

0.58 

1.07 

0.63 

2.70 

40.36 

(0.74) 

(0.58) 

(5.33) 

(5.06) 

(1.20) 

(12.16) 

£3.71) 

(620) 

1755 

(0.24) 

£3481) 



2034 

$1.65 

15.57 

16.23 

$3.57 

3.3 3 

3.47 

1890 

26.81 

12.38 

39.19 

0.70 

(1.40) 

(3.00) 

0.31 

35.80 

0.59 

1.06 

0.62 

2.68 

40.75 

(0.75) 

(0.59) 

(5.45) 

(5.27) 

(1.27) 

(1237) 

£3.78) 

(6.31) 

17 34 

(1.19) 

£0.02) 



2235 

$1.70 

15.80 

16.46 

$3.63 

3.27 

3 41 

19 07 

28.06 

12.37 

40.43 

0.71 

(1.41) 

(2.95 1 

0.31 

37.06 

0 60 

1.04 

0.62 

2.65 

41.98 

(0.78) 

(0.60) 

(5.55) 

(5.42) 

(1.35) 

(12.93) 

(3.83) 

(6.43) 

1802 

(1.06) 

- 



2036 

$1.71 

16.11 

16.79 

$3.62 

3 24 

3.37 

19 34 

28.63 

12.21 

40.84 

0.72 

(1.40) 

(2.98) 

0.31 

37.50 

0.61 

1.04 

:.6 2 

2.62 

42.38 

(0.79) 

(0.61) 

(5.67) 

(5,60) 

(1.38) 

(13.26) 

£3.89) 

(6.54) 

17 90 

- 

£0.02) 



2037 

$1.70 

16.44 

17.13 

$3.62 

320 

3.33 

19 63 

29.20 

12.06 

41.26 

0.73 

(1.39) 

(2.94) 

0.31 

37.97 

0.63 

1.03 

0.61 

2.60 

42.83 

(0.80) 

(0.63) 

(5.30) 

(5.84) 

(1.46) 

(13-72) 

(3.98) 

(6.66) 

17 68 

- 



2033 

$1.76 

16.68 

17.39 

$3.67 

3.14 

328 

19 52 

30.58 

12.04 

42.62 

0.74 

(1.40) 

(2.92) 

0.31 

39.34 

0.64 

1.01 

0.61 

2.57 

44.17 

(0.82) 

(0.64) 

(5.91) 

(5.97) 

(1.56) 

(14.07) 

(4.03) 

(6.78) 

1847 

(6.58) 

£1729) 



2039 

$1.76 

17.02 

17.75 

$3.68 

3.10 

3 24 

2012 

31.20 

11.90 

43.10 

0.75 

(1.40) 

(2.91) 

0.31 

39.85 

0.65 

1.:: 

0.61 

2.54 

44.65 

(0.83) 

(0.65) 

(6.04) 

(6.18) 

(1.56) 

(14.43) 

(4.12) 

(6.89) 

1838 

(10.93) 



2040 

$1.76 

17.35 

18.09 

$3.68 

3.06 

3.19 

2041 

31.81 

11.74 

43.55 

0.76 

(1.39) 

(2.88) 

0.31 

40.34 

0.66 

0.99 

0.60 

2.52 

45.12 

(0.84) 

(0.66) 

(6.20) 

(6.39) 

(1.50) 

(14.75) 

(4.19) 

(7.01) 

1833 

(0.43) 

£0.02) 



2041 

$1.81 

17.41 

18.16 

$3.73 

3.07 

320 

2049 

32.91 

11.95 

44.85 

0.76 

(1.42) 

(2.91) 

0.31 

41 .'60 

0.67 

uoo 

:.6i 

2.51 

46.38 

(0.87) 

(0.67) 

(6.34) 

(6.56) 

(1.41) 

(14.98) 

(4.31) 

£7-12) 

19 09 

(0 30) 

- 



2042 

$1.81 

17.52 

18.27 

$3.73 

3.09 

323 

2062 

33.11 

12.03 

45.14 

0.77 

(1.43) 

(2.95) 

0.32 

41.84 

0.67 

LOO 

0.61 

2.52 

46.65 

(0.88) 

(0.67) 

(6.51) 

(6.73) 

(1.51) 

(13.41) 

(4 44) 

£724) 

1869 

(0.64) 

£0.02) 



2043 

$1.81 

17.63 

18.38 

$3.72 

3.11 

3 25 

20 7 4 

33.31 

12.09 

45.41 

0.77 

(1.44) 

(2.97) 

0.32 

42.09 

0.67 

1.01 

0.62 

2.54 

46.93 

(0.88) 

(0.67) 

(6.67) 

(6.87) 

(1.54) 

(15.76) 

(4.57) 

(7.35) 

1837 

- 

£7.05) 



2044 

$1.87 

17.68 

18.44 

$3.79 

3.12 

325 

2050 

34 46 

12.30 

46.76 

0.77 

(1.47) 

(3.00) 

0.33 

43.40 

0.68 

1.01 

0.62 

2.55 

48.26 

(0.91) 

(0.63) 

(6.82) 

(7.05) 

(1.62) 

(16.18) 

(4.69) 

(7.47) 

19 01 

(0.85) 

(0.02) 



2045 

$1.57 

17.79 

13.55 

$3.73 

3.1- 

327 

2093 

34.67 

12.35 

47J05 

0.78 

(1.48) 

(3.04) 

0.33 

43 .'64 

0.68 

1.02 

0.63 

2.56 

48.53 

(0.91) 

(0.68) 

(7.01) 

(7.25) 

(1.73) 

(16.68) 

(4.83) 

£7.58) 

1853 

£1.36) 




2046 

$1.37 

17.9: 

18.66 

$3.73 

3.16 

3.2 9 

2105 

34.88 

1246 

47.34 

0.78 

(1.48) 

(3.06) 

0.33 

43.91 

0.68 

1.02 

0.64 

2.58 

48.83 

(0.92) 

(0.68) 

(7.19) 

(7.43) 

(1.76) 

(17.07) 

(4.98) 

£7.70) 

1815 

(0-13) 

£0.02) 



2047 

$1.93 

17.96 

13.73 

$3 84 

3.17 

3.30 

2113 

36.09 

12.67 

48.76 

0.79 

(1.5 2) 

(3.10) 

0.34 

45.27 

0.69 

1.03 

3.64 

2.59 

50.22 

(0.95) 

(0.69) 

(7.36) 

(7.63) 

(1.87) 

(1735) 

(5.12) 

£7.52.) 

1879 

- 

- 



2043 

$1.93 

18.07 

18.84 

$3.84 

3.18 

3.3 2 

2125 

36.31 

12.75 

49.06 

0.79 

(1.5 2) 

(3.13) 

0.35 

45.54 

0.69 

1.03 

0.65 

2.60 

50,51 

(0.95) 

(0.69) 

(7.55) 

(7.79) 

(1.99) 

(18.02) 

(5.27) 

£7.93) 

1834 

(8.34) 

(4950) 



2049 

$1.93 

18.18 

18.95 

$3.84 

320 

3.3- 

2138 

36.52 

12.83 

49.35 

0.79 

(1.53) 

(3.16) 

0.35 

45.80 

0.69 

1.04 

0.65 

2.61 

50.80 

(0.96) 

(0.69) 

(7.74) 

(7.99} 

(2.00) 

(18.42) 

(5.43) 

(8.05) 

17 94 

(14.12) 



2050 

$1.99 

15.23 

19. :i 

$3.89 

3.2 2 

3.3 6 

2145 

37.79 

13.05 

50.84 

:.s: 

(1.57) 

( 3 . 2 : ;■ 

0.36 

47523 

070 

1.05 

0.66 

2.63 

52,26 

(0.99) 

(0.70) 

(7.95) 

(8.17) 

(1.92) 

(18.73) 

(5.58) 

(8.16) 

1881 

£1-31) 

£0.02) 



2251 

$1.99 

18.34 

19.12 

$3.88 

3 24 

3.38 

2158 

38.01 

13.1- 

51.15 

:.s: 

(1.58) 

(3.24) 

0.36 

47.50 

070 

1.05 

3.67 

2.65 

5237 

(0.99) 

(0.70) 

(8.15) 

(8.37) 

(1.31) 

(19.04) 

(5.76) 

(8.28) 

1850 

- 

(88.34) 



2252 

$1.99 

1844 

19.23 

$3.88 

3.26 

3.40 

2171 

38.23 

13.21 

51.44 

0.81 

(1.59) 

(3.26) 

0.37 

47.77 

070 

1.06 

0.67 

2.66 

52.87 

(100) 

(0.70) 

(8.36) 

(8,61) 

(1.93) 

(19.61) 

(5.93) 

(8.39) 

1795 

(0.02) 



2053 

$2.05 

18.51 

19.30 

$3.95 

327 

3.40 

2177 

39.56 

13.44 

53.00 

0.81 

(1.62) 

(3.28) 

0.37 

49.28 

0.71 

1.06 

:.6S 

2.67 

54.40 

(1.03) 

(0.71) 

(8.55) 

(3.96) 

(1.97) 

(23.19) 

(6.10) 

(8.51) 

1858 




2054 

$2.05 

18.62 

19.41 

$3.95 

3 29 

3.43 

2190 

39.81 

13.53 

53.34 

0.81 

(1.63) 

(3.34) 

0.38 

49.56 

0.71 

1.07 

0.69 

2.65 

54.71 

(1.03) 

(0.71) 

(8.77) 

(9.43) 

(2.03) 

(20.99) 

(6.28) 

(8.62) 

1779 

(1.09) 

£0.02) 



2055 

$2.05 

18.73 

19.54 

$3.95 

351 

3.45 

2204 

40.04 

13.61 

53.65 

0.82 

(1.64) 

(3.36) 

0.38 

49.85 

0.72 

1.07 

0.69 

2.70 

55.04 

(1.04) 

(0.72) 

(9.02) 

(9.70) 

(2.22) 

(21.64) 

(6.46) 

(8.74) 

1715 

(1.74) 

- 



2056 

$2.11 

13.79 

19.59 

$4.02 

351 

3.45 

2209 

41.43 

13.85 

55.28 

0.82 

(1.68) 

(3.39) 

0.39 

51.43 

0.72 

1.07 

C .7 3 

2.71 

56.63 

(L07) 

(0.72) 

(9.21) 

(9.90) 

(2.26) 

(22.10) 

(6,65) 

(8.86) 

17 96 

- 

(0.02) 



2257 

$2.11 

18.90 

19.71 

$4 01 

3.3 3 

3.47 

2223 

41.68 

13.93 

55.61 

0.83 

(1.68) 

(3.44) 

zaz 

51.70 

0.72 

1.08 

:.7i 

2.72 

56.94 

(108) 

(0.72) 

(9.46) 

(10.17) 

(2.32) 

(22.67) 

(6.85) 

(8.97) 

1737 

(0.42) 




2053 

$2.11 

19.02 

19.83 

$4 01 

3.35 

350 

2237 

-1.92 

14.02 

55.94 

:.S3 

(1.70) 

(3.46) 

ZAZ 

52.01 

0.73 

1.09 

:.7 2 

2.74 

57.28 

(1.08) 

(0.73) 

(9.74) 

(10.45) 

(2.37) 

(23.28) 

(7.17) 

(9.09) 

1665 

(5.80) 

£21.75) 



2059 

$2.18 

19.09 

19.90 

$4.06 

557 

35 2 

2246 

43.38 

14.27 

5 7.M 

0.83 

(1.73) 

(3.50) 

0.41 

53 £5 

0.73 

1.09 

0.72 

2.75 

58.95 

(1-12) 

(0.73) 

(10.02) 

(10.70) 

(2.43) 

(23.88) 

(7.38) 

(9.20) 

1737 

(10.54) - | 



















Totals FY 2019-46 

407.67 

424.83 


9157 

95 21 

499.04 

712.27 

339.65 

1,051.92 

1850 

(38.53) 

(81.85) 

8.11 

958.14 

1688 

2 5.72 

1634 

7:.27 

1,090.35 

(20.12) 

(16.33) 

(141.36) 

(138.23) 

(33.65) 

(330.12) 

(99.29) 

(170.34) 

47048 

(46.13) 

£6512) 

Totals FY 2019-59 

648.53 

676.02 


153 87 

13953 

782.40 

1,223.02 

513.94 

1,736.96 

29.03 

(59.51) 

(124.70) 

12.95 

1,594.74 

26.09 

42.51 

2521 

104.99 

1,793.54 

(33.41) 

(26.09) 

(253.24) 

(256.12) 

(60.80) 

(596.25) 

(179.25) 

(280.96) 

703 67 

(89.48) 

(224.78) 


Footnotes 

" Ref I Etta tfi e average revenue per passe nger ca req ui valent (PCE) based on ti m e-of-d ay va ri a b I e wee ltd ay and wee ken d toll structures. 

1 Ann ua I vol ume of veh ides subject to tol Is i n Each travsI d irection; ind ud es a utos and trucks. 

3 Coni*rts trucks to a passsnger ca r equivalent (PCE) basad on axis number mu Iti pi iers averagi ng 1.06 a nd 2.00for medi um and I arga trucks, respects ly. 

4 Gross toll revenue potential from pre-paid Good To Go! accou nts bafora any adjustme nts for uncoil Ettible re«nue, fees, and credits. 

3 Gross toll revenua potEntial from customers without Established accounts bafora adjustments for u ncol lecti bl e revenue, fees, and credits. Forecasts assures an 
additional toll incrEmEntof $2.00 per transaction for Pay By Mail customs rtra ns actions. 

3 Ind udes $0.25 pe rtransaction fee charged for prs-paid Good ToGo! Pay By Plate transactions; no annual escalation in fee. No d i scou nts cu rre ntly assumed. 

? In ability to read the vehicle license plate image or i nabi I ity to identify the vehicle owner's name and address from a readable license plate, both resulting in u nbi I la bl e 
3 Recognized but u npaid tol I raven ue after 30 days [2 billing c^les) from date of trat® I; excludes tol Is subsequ sntly recovered from a Notice of Civi I Pe na Ity (NOCP). 

3 Initially unpaid toll revenue from a toll bill that is late r recaptu red after 30 days and linked to an account at the Good To Go! tol I rate without dvi I penalty. 

' x Antid pa ted raven ues from transpond sr sa les; forecast va lues are set squa I to tra ns ponder i nventory pu rch ase costs and creditcard fees, as i ncl ud sd in col umn 2$/23a 


11 Lats payment re billing fss of $5 per invoice [no esca lation) assessed to Pay By Mail customs rs who don t payfirst invoice; indudEsfees recovered from a NOCP(6mo lag). 

12 I nitia My u npaid tol I raven ue from a tol I bill that is I ater recovered after 30 days from a NOtP atth e Pay By Mail toll rate, with or withoutthe $43 dvil pe nalty. 

13 $4Qcivi I pen alty ret® nue toll acted from a portion of th e Notice of Qvi I Pen alty state ments sentto Pay By Ma il customer for tol I bil Is un pa id afte r30 days. 

Col umn # setto match othe rtables for Scenarios IG-Q, IG-1 and IG-2. 

14 Creditcard fees esti mated at 2.2QS of appl ica bl e gross tol I reven ues col letted vi a be nk ca rd; additions I fatlor ind uded for fees re lated to account refunds. 

15 Includes (a) transponder pu rch a se/i nventory costs; (b) State operations costs for toll bill pri nti ng/posta g#/1 icen se plate lookup, accounting, marketing, and vendor 

16 ot* rsight; (c) Customer Service Center (CSC) ve nd or costs forope rations and systems software; and [dj Roadway Tol I Systems (RTS) G&M costs. Includes adjudication costs for 
reven ue. admi nistrative I aw judges, processi ng, cred it ca rd fees, a nd col lection of tolls / fees from custom ers of un paid tol I bi Ms that are mailed NOCPs. Col umn # setto matih oth er t 

17 I ncludes all annua I facil ity O&M costs th at are i ncurred on a routi ne basis forthe roadway a nd tun ne I syste ms, as revised by the SR 09 Tea m on 9/21/16- 

13 I ncludes pe riodic RTS a nd CSC ven do r re-procu re m e n t costs (ejKept FY 2019-20}, system testi ng and acce ptance, as well as periodic RTS eq ui pme nt re pi aceme nt costs. 

19 Periodic tun ne I facil ity R&R costs are provided as information a nd a re not cu rrently assumed to be fu nded from tol Is. 


General Notes Regarding Option A 

— Revised Traffic a nd Gru as Reven ue Projections pre pared 
by Sta n te c, d a ted 5/3/2013. 

— Includes revised tol I coll ectio n O&M and R &R costs ba se d 

on the Toll Division Decision Package budget request (2/2S/2O10). 

— Option A includes initial one-way, weekday tol I rates of 
of $2.25from 3-6 PMj $190from 7-9AM; $125from 6-7 AM, 

9AM-3 PM, and 6-11 PM; and $100 from 11 PM-6 AM; 

I nitia I weekend tolls a re $1.00 at all ti mes. 

— Option A assumes 3% tol I i increases every 3 yea rs, FY 2023-59. 

— To 11 i ncreases i ncl ude overnight a nd weekends. 

-“ablevalues include more precision than displayed. 
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8.0 SENSITIVITY ANALYSES 


Sensitivity ana lyses were performed to understand the effectthat key project assumptionswould 
have on the model output. 

Four sensitivity scenarios that varied model assumptions were evaluated: 

1. Value of Time (VOl) -20%from Base Case 

2. Value of Time (VOl) +20%from Base Case 

3. SED Growth (Population, Households, and Employment) at 50%Growth from Base Case 

4. Gas Prices +50%from Base Case 

The re suits for 2020 average weekday and annual resultsare shown below in lable 8-land lable 
8-2. The VOTresultsare in line with expectations. The VOT +20%scenario resulted in +4.2%in both 
traffic and revenue foran average weekday. Slightly different resultsforannual traffic and 
revenue occurasthe higherVOTalso causesa change in weekend behavior. Similarly, the VOT 
-20% scenario hasa more pronounced effect, with losses of approximately 5.4%on an average 
weekday. 

The gas price sensitivity (+50%) had a greaterthan 7% impact on both transactions and revenue. 
Because gas prices a re not a direct input to the model, vehicle operations costs were altered to 
approximate a 50% increase in gasprices. It isassumed that this scenario approximates gasoline 
pricesbetween $5.50 and $6.00 pergallon. 

A 50%reduction ofthe growth rate between 2015 and 2020 resulted in approximately a 3% 
reduction in transactions and revenue foraverage weekday and a 4.3 to 4.6% reduction in 
annual transactions and revenue. 


lable 8-1: 2020 Average Weekday Sensitivity Results (without ramp up) 


FY 2020 

Northbound 

Southbound 

Total 

Traffic 

Revenue 

Traffic 

Revenue 

Tiaffic 


Revenue 

IG-0 

24,373 

$ 

57,747 

26,987 

$ 

64,777 

51,359 


122,524 

VOT- 20% 

22,911 

$ 

54,033 

25,736 

$ 

61,923 

48,646 

$ 

115,956 

VOT+20% 

25,456 

$ 

60,114 

28,056 

$ 

67,547 

53,513 


127,661 

-50%SED Growth 

23,841 

$ 

55,902 

26,007 

$ 

62,764 

49,848 

$ 

118,666 

Gas+50% 

22,658 

$ 

53,453 

25,014 

$ 

60,340 

47,673 

$ 

113,793 


FY 2020 

Northbound 

Southbound 

Total 

Traffic 

Revenue 

Traffic 

Revenue 

Tiaffic 

Revenue 

IG-0 

- 

- 

- 

- 

- 

- 

VOT- 20% 

-6.0% 

-6.4% 

-4.6% 

-4.4% 

-5.3% 

-5.4% 

VOT+20% 

4.4% 

4.1% 

4.0% 

4.3% 

4.2% 

4.2% 

-50%SED Growth 

-2.2% 

-3.2% 

-3.6% 

-3.1% 

-2.9% 

-3.1% 

Gas+50% 

-7.0% 

-7.4% 

-7.3% 

-6.8% 

-7.2% 

-7.1% 
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Table 8-2: 2020Annual Sensitivity Results (without tamp up) 


FY 2020 

Northbound 

Southbound 

Total 

Traffic 

Revenue 

Traffic 

Revenue 

liaffic 


Revenue 

IG-0 

7,400,000 

$ 

16,481,000 

8,196,000 

$ 

18,475,000 

15,596,000 


34,956,000 

VOT- 20% 

6,862,000 

$ 

15,299,000 

7,718,000 

$ 

17,525,000 

14,580,000 

$ 

32,824,000 

VOT+20% 

7,773,000 

$ 

17,273,000 

8,568,000 

$ 

19,416,000 

16,341,000 


36,689,000 

-50%SED Growth 

7,112,000 

$ 

15,751,000 

7,761,000 

$ 

17,714,000 

14,873,000 

$ 

33,465,000 

Gas+50% 

6,815,000 

$ 

15,183,000 

7,518,000 

$ 

17,154,000 

14,333,000 

$ 

32,337,000 


cv omn 

Northbound 

Southbound 

Total 


Traffic 

Revenue 

Traffic 

Revenue 

liaffic 

Revenue 

IG-0 

- 

- 

- 

- 

- 

- 

VOT- 20% 

-7.3% 

-7.2% 

-5.8% 

-5.1% 

-6.5% 

-6.1% 

VOT+20% 

5.0% 

4.8% 

4.5% 

5.1% 

4.8% 

5.0% 

-50%SED Growth 

-3.9% 

-4.4% 

-5.3% 

-4.1% 

-4.6% 

-4.3% 

Gas+50% 

-7.9% 

-7.9% 

-8.3% 

-7.2% 

-8.1% 

-7.5% 


The re suits for 2040 average weekday and annual resultsare shown below in Table 8-3and Table 
8-4. Ihe biggest differential between these results and the 2020 results is for the SED downside 
scenario. Ascontinual lowergrowth leadsto largerdifferencesin traffic and revenue overtime. 
Whereas the annual revenue impact in 2020 was -4.3% this increases to -12.6% by 2040. Lower 
growth means fewer vehicle trips, less congestion, and therefore less time savingson the SR 99 
tunnel. All of this leadsto decreasing usage overtime. 

The VOT(4/- 20%) scenariosare consistent with the 2020 results, though slightly less impactful in 
2040 than 2020. This is tied to the no inflation assumption fortoll rates Given that ratesare 
effectively decreasing overtime, the SR 99 tunnel is already capturing a highershare oftraffic 
overtime so the VOTchange is less impactful in increasing that share. The change is minor, 
however, asin 2020, transactions and revenue saw an approximate 5.0% increase with VOT 
+20%and in 2040, a 3.6 to 4.0% increase in transactions and revenue. If toll rates were moving 
with inflation, we would expectthe results to be consistent (and maybe even higher) in 2040 
than 2020 but in thiscase, the decreasing toll ratesdampen the impacts. 

The gasprice increase isalso lessdramatic in 2040, asa -7.5%impact on revenue in 2020 
reduces over time to a -4.5%impact by 2040. Thiscan be attributed to changes in the vehicle 
fleet overtime - highercarpooling decreasesvehiclescostsand fuel efficiencies increase, so a 
50%increase in gaspriceshasa lessereffect on travel overtime. 
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Table 8-3: 2040 Average Weekday Sensitivity Results 



Northbound 

Southbound 

Total 


liaffic 

Revenue 

liaffic 

Revenue 

liaffic 


Revenue 

IG-0 

32,878 

$ 

71,007 

34,332 

$ 

75,824 

67,210 

$ 

146,831 

VOT- 20% 

31,387 

$ 

67,434 

33,306 

$ 

73,614 

64,693 

$ 

141,048 

VOT +20% 

33,318 

$ 

72,540 

35,813 

$ 

79,082 

69,131 

$ 

151,621 

-50%SED Growth 

29,528 

$ 

63,815 

30,116 

$ 

65,949 

59,644 

$ 

129,764 

Gas+50% 

31,096 

$ 

67,495 

32,866 

$ 

72,765 

63,963 

$ 

140,261 


cv min 

Northbound 

Southbound 

Total 


liaffic 

Revenue 

liaffic 

Revenue 

liaffic 

Revenue 

IG-0 

- 

- 

- 

- 

- 

- 

VOT- 20% 

-4.5% 

-5.0% 

-3.0% 

-2.9% 

-3.7% 

-3.9% 

VOT+20% 

1.3% 

2.2% 

4.3% 

4.3% 

2.9% 

3.3% 

-50%SED Growth 

-10.2% 

-10.1% 

-12.3% 

-13.0% 

-11.3% 

-11.6% 

Gas+50% 

-5.4% 

-4.9% 

-4.3% 

-4.0% 

-4.8% 

-4.5% 


Table 8-4: 2040 Annual Sensitivity Results 



Northbound 

Southbound 

Total 


liaffic 

Revenue 

liaffic 

Revenue 

liaffic 


Revenue 

IG-0 

9,972,000 

$ 

20,263,000 

10,422,000 

$ 

21,639,000 

20,394,000 

$ 

41,902,000 

VOT- 20% 

9,399,000 

$ 

19,111,000 

9,975,000 

$ 

20,849,000 

19,374,000 

$ 

39,960,000 

VOT+20% 

10,180,000 

$ 

20,871,000 

10,938,000 

$ 

22,727,000 

21,118,000 

$ 

43,598,000 

-50%SED Growth 

8,823,000 

$ 

18,011,000 

8,998,000 

$ 

18,611,000 

17,821,000 

$ 

36,622,000 

Gas+50% 

9,341,000 

$ 

19,198,000 

9,880,000 

$ 

20,681,000 

19,221,000 

$ 

39,879,000 


FY 2040 

Northbound 

Southbound 

Total 

liaffic 

Revenue 

liaffic 

Revenue 

liaffic 

Revenue 

IG-0 

- 

- 

- 

- 

- 

- 

VOT- 20% 

-5.7% 

-5.7% 

-4.3% 

-3.7% 

-5.0% 

-4.6% 

VOT+20% 

2.1% 

3.0% 

5.0% 

5.0% 

3.6% 

4.0% 

-50%SED Growth 

-11.5% 

-11.1% 

-13.7% 

-14.0% 

-12.6% 

-12.6% 

Gas+50% 

-6.3% 

-5.3% 

-5.2% 

-4.4% 

-5.8% 

-4.8% 
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9.0 RISKANALYSIS 


Stantec conducted a risk a na lysis of the SR 99 traffic and revenue fore casts for 2020. The risk 
ana lysis quantifies the likelihood thatthe traffic and revenue potential will meetorexceed the 
forecast. 


9.1 RISK ANALYSIS VARIABLES 

Stantec identified fourvariablesforuse in the risk ana lysis based on their likelihood to impactthe 
traffic and revenue on the SR99Tunnel. Stantec determined probability distributionsforeach 
variable based available information and previousexperience in toll facility projects. Ihe 
va riablesare: 

1. Automobile Value of lime (VOT) 

2. Commercial Vehicle VOT 

3. Households in the Study Area 

4. Employment in the Study Area 

9.1.1 Automobile Value of lime 

Automobile VOTwas incorporated into the risk ana lysis bee a use it directly impactsdrivers' 
willingness to pay a toll in exchange fortravel time savings. Stantec determined thatthe 
automobile VOTvalue used in the forecast represents the median value forfuture automobile 
VOT. Additionally, the future automobile VOTdistribution wasassumed to be lognormal. Figure 
9-lshowsthe cumulative distribution function forautomobile VOT. 

Figure 9-1: Cumulative Distribution Function, Automobile VOT 



9.1.2 Commerc ial Vehic le Value of lime 


Commercial vehicle value of time wasalso included in the risk a na lysis. While commercial 
vehic lesare nota significant portion of projected SR 99 traffic, understanding the potential 
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impact of higher or lower commercial vehiclesVOTis important. A simila redistribution and range 
forcommercial vehicle VOTwasassumed to align with passengervehicle VOT. Figure 9-2shows 
the cumulative distribution function utilized forcommercial vehicle VOT 

Figure 9-2: Cumulative Distribution Function, Commercial Vehicle VOT 
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9.1.3 Household Forecast 

The number of households in the study area was incorporated into the risk ana lysis bee a use it is 
directly proportional to the amount of congestion in the study area, which attracts drivers to the 
SR99Tunnel. Stantec analyzed historic household growth in the study area to determine an 
appropriate distribution forhousehold growth. Figure 9-3showsthe cumulative distribution 
function forthe numberof householdsin the study area for2020. 


Figure 9-3: Cumulative Distribution Function, 2020 Household Forecast 
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9.1.4 Employment Forecast 

Similarto households, it is important to understand how regional employment can impactthe 
traffic and revenue potential. While householdsand employment are correlated, scenariosdo 
exist where households may be growing and employment shrinking. Historic regional 
employment data from bls.gov was summarized and analyzed to help craft the appropriate 
employment distribution. Figure 9-4 displays the cumulative distribution function foremployment. 


Figure 9-4: Cumulative Distribution Function, 2020 Employment Forecast 



9.2 UNEAR REGRESSION PARAMETERS 

Stantec used a Taguchi orthogonal array to develop a surface model fortraffic and revenue 
based on the parameters. Taguchi orthogonal arraysallow each level of each parameterto be 
tested equally. This ensures that the impact on traffic and revenue by each parameteris 
correctly calculated at each level. An orthogonal array with four variables and three levels per 
variable requiresnine scenariosto construct an acceptable surface model, table 9-lshowsthe 
orthogonal array used to constructthe surface model. 
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Table 9-1: Orthogonal Array for Risk Analysis 




Variables 


cxpw nme nt 

HH 

Emp 

Auto VOT 

Comm VOT 

i 

1 

1 

1 

1 

2 

1 

1.05 

1.33 

1.15 

3 

1 

0.95 

0.8 

0.75 

4 

1.04 

1 

1.33 

0.75 

5 

1.04 

1.05 

0.8 

1 

6 

1.04 

0.95 

1 

1.15 

7 

0.96 

1 

0.8 

1.15 

8 

0.96 

1.05 

1 

0.75 

9 

0.96 

0.95 

1.33 

1 


Once model runsforthe orthogonal array were complete, it wasobserved that commercial 
vehicle VOThad a statistically insignificant impact on the overall traffic and revenue results for 
the project. This variable, therefore, was not part of the subsequent regression analysis. 

Each permutation was run through the travel demand model to attain 2020 traffic and revenue 
results. Stantec used the results to build a linear regression model to estimate traffic and revenue 
for each year based on the risk ana lysis variables. The linear regression coefficients for annua I 
traffic and revenue are shown in Figure 9-5 and Figure 9-6, respectively. 

Figure 9-5: Unear Regression Coefficients for Traffic 
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Figure 9-6: Unear Regression Coefficients for Revenue 

120,000 
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80,000 
60,000 
40,000 
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-40,000 
-60,000 
-80,000 

Traffic coefficients have the same sign as revenue coefficients in all cases. In fact, the 
coefficients carry similar weightings between traffic and revenue. This suggests that the 
socioeconomic input variables have a significant impact on the traffic and revenue potential for 
the SR99 project. Commercial vehicle VOThaslittle to no impact on the forecast. 

Once the surface model was constructed utilizing the coefficients and inputs detailed above, 
the results from the surface model were compared to the output from the regional and DTA 
models. Figure 9-7 and Figure 9-8 provide linear regression re suits for traffic and revenue 
comparing the surface model to the output from the regional and DTA models. 



Figure 9-7: Unear Regression for Average Weekday Traffic 



TDM Model 
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Figure 9-8: Linear Regression for Average Weekday Revenue 



TDM Model 


As shown in the figuresabove, R 2 valuesof 0.95 for traffic and 0.94 for revenue were achieved 
with the surface model. Thisshowsa strong correlation between the two models' outputsand 
therefore provesthatthe surface model can approximate the output from the regional and DTA 
modelswith high levelsof accuracy. You can utilize, therefore, the surface model to run 
thousandsof iterationsthrough monte carlo simulation. 

9.3 MON1E CARLO SIMULAHON 

Stantec developed a Monte Carlo simulation that randomly generated valuesforthe risk 
ana lysis variables based on their probability distributions The simulation included one hundred 
thousand scenarioswith unique valuesforall variables Foreach scenario, the linear regression 
modelswere used to estimate traffic and revenue for2020. The one hundred thousand traffic 
and revenue results for each yearform probability distributions. 

The median annual traffic from the 2020 distribution is 50,800 transactions in the SR 99 Tunnel, 
while the forecasted traffic is51,400 annual transactions With a standard deviation of 2,300 
transactions, there is a 40 percent probability that the forecast will be met or exceeded. Figure 
9-9showsthe 2020 annual traffic cumulative distribution function, along with the forecast's 
location on the distribution. 
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Figure 9-9: Annual Transactions, Cumulative Distribution Function 



The median value from the 2020 average weekday distribution is$121,300, while the forecasted 
revenue is $122,500. With a standard deviation of $5,300, there is a 40 percent probability that 
the forecast will be met orexceeded. figure 9-10 shows the 2020annual revenue cumulative 
distribution function, along with the forecast's location on the distribution. 


figure 9-10: Annual Revenue, Cumulative Distribution Function 



The base forecast is slightly more aggressive than a p50 forecast, though this is not surprising 
given thattwo of the input para meters we re socioeconomic variables The distributions for 
household and employment growth were predicated on an ana lysis of historical growth rates. 
Given the recency of the Great Recession, thisdowntum in growth wasfactored into the mean 
and standard deviation forgrowth expectations. The downside, therefore, in the socioeconomic 
distributionswasgreaterthan the upside. Ihishelpsto explain why the base case is shown asa 
p40 forecast. It should be noted, however, that the difference in the p50 revenue forecast 
($121,300) and the base case forecast ($122,500) is less than one percent. 
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